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PHILOSOPHICAL 

CONVERSATIONS 

BETWEEN 

Ariftus and Eudoxus. '', 

oooo^acaooc3oiaioc3a oOooooaC3o . 

Conversation I. , 

Ufon the Origin, Growth, Perfendi- 
cularity and Nutritive Juices of 
Plants. 



10 ES Botany,. or the Know- 
ledge of Plants, charm you, 
Ariftus, as well as me î Inno- 
cence andPleafure attendit.'^ 
Arift. I always lov'd to acknowledge in a 
wonde^rful multitude and variety of Plants 
the fertile Hand which has fpread them over 
the whole Surface of the Earth, not fo niifch 
. Vol. III. B to 



2 Of the Origin^ Growth^ &c 

to adorn and embeUiih it, a» to preferye to 
us Life and Health. What ftrikcs my Cari- 
ofity at prcfcnt, is the Nature itfelf, and intet- 
nal Sttttâure of Plants, their Origin, nutri- 
tive Juices, Vegetation, Direftion, Generation, 
Fruitfulnefs, Culture, itngular Prqperties> and 
finally, their Maladies. I fliall be charmed to 
know your Sentiment on this head. 

Eud. A Plaot is an organized Body, which 
ÎS merely vegetative i that is to fay, which 
nôurifhes Itfelf inwardly, which grows and 
propagates Bodies of the fame Species, but 
without a Soul capable of moving or feeling. 
Thus one obferves in Plants, Organs fit for 
receiving, preparing, refining and diftributing 
the nutritive Juices, but none which feem 
étdained for Motion or Senfktion. 

According to the Obfervations of that fa- 
mous Botanift, Malpighi *, the prhicipal Or- 
gans of Plants are the ligneous Fibres (i^), the 
Tracheae (i), and theUtriculi («)> Fig. i. 

The Fibres are (trait Pipes, oblongs di£^ 
pofed according to the Length of the Plant, 
and commonly interwoven in form of 
Threads*. The Tracheal are groffcr Pipes, 
formed of a Lamina of a fpiral Figure, difpofed 
from below upward, according to the length 
of the Plant, fometimes united in their Courfe, 
fometimcs enlarged after the Manner of Cel- 
lules, like unto the Tracheae and Lungs of 

* Aiutome& Plantarum Idea. p. }^ Anat. p. 8. 
■ Anat. «p. 3. 

Infcûs J 



Conv.I. ^Plants* 3 

infcfts 5 fituatcd dimoft after the fame fafliioti \ 
and whofe opening is fcnfiblc, when one 
cuts thé Stalk horizontally ^ The Microfcope 
difcovers in Wood a great number of fmali 
Pores difpofed in a round and orderly man- 
ner \ The Utriculi arc fmall Bladders, al- 
moft oval, making feveral Rangée horizon- 
tal or perpendicular to the Axis of the Plant, 
and clofed againft one another ** 

From the Fibres, Tracheae, and Ucricnli 
horizontally interwoven with the Fibres and 
Trachea, rcfult the Bark, Wood and Pith, 
The Bark is composed' of a Pellicule, a Tiflue 
of Fibres, Tracheae and Utriculi ^ which ut 
inferred into the Wood. The Wood has its 
Fibres, Tracheae and Bladders; and the Pith 
is as it were a CoUeftion of Vcficlcs, conii- 
tlerably like thofc of the Wood. 

Hence the Roots, Shank ot Trunk, the 
Buds, Branches, Leaves, Flowers, Fruic, Seed 
and Shoots. The Roots arc the hairy Parts, 
whofe Fibres are fitter for receiving the grofe 
Juices, and whidi, for that Reafon, are at- 
tached to the Earth as of themielves. The 
Sihank is the Part which rifes from the Roots 
to the Branches or Leaves, ordinarily ki form 
of a Cylinder. The Burgeons and Branches 
are a fort of young Sprigs, or fmall Plants, 
which grow out of the Shank. The Leaves 

^ Aâat. p. 14. ^ Aott. PI. Idea, p. |. ' Mett. delxip- 
ûcky If 12. Jww. 9.t6. ? Aoac. Plant. I<ka. p. a. 
. ^ Ibid. fit. ^ ' 

B 2 are 



4 Of the Origin^ Growth j &c. 

are Pfoduftions of the Fibres of the Branches 
or of the Shank. Thefe Fibres being ac-r 
companied with Trachcx and Utriculi, ifluc 
out of a Stalk, are. extended at firft in 
largenefsv and then, after fomc windings 
are contjcaftied, and. form the Plane or =Cir- 
cumfercnce of the Leaf, ^ • The Flower is alittoft 
^ike the teàf, a Contexture of Fibres, which 
proceed froni the B^ark and Wood, but finer 5 
land' atîotdiog to the Texture and Arrange- 
ment of the Leaves, it is an Anemony, a Rofe> 
aPihfe. . The Fruit,; which one fees to grow 
ordirjarily in the middle of the Flower, con- 
tains . the Seed or Grain 5 and what is the 
Grain? It is a fmall Plant ready to be opened. 
. jiriji. Then you believe, EudoxuSy that 
every Plant proceeds from a Seed^ and that 
the Seed is a fmall Plant fully formed, which 
is only unfolded in growing. 

Eud. Either every Plant proceeds from a 
Seed which is a fmall Plant already formed^ 
and delineated in Miniature by Nature^ or 
çlfe. there are Plants, which refult from the 
fortuitous Concourfe of certain Juices diverfly 
agitated.. Now it is inconceivable that there 
arc Plants, . which proceed from fuch a Con- 
courfe.. For, I . We only fee Plants perfect- 
ly alike to , proceed from the fame Species. 
Could then a fortuitous Concourfe be fo re-^ 
gular as to caufe fo much Uniformity in an 
Infinity of Plants? 2. If it is a fortuitous 
Concourfe which makes Plants, why do wc 

not 
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:8otdaiiy fee new ones ^pringup^ We temark 
none or obferve very few Species, which have 
been unknown till this prefent time; . :Is.t:hanep 
confined within fo narrow Boundisi.iîi The 
.Mechahifm or Struâaire of Plants is^jfo com- 
:pounded, and that fo delicately, that alli the 
Skill of the moft enlightened and |>enêtrating 
jWen united in the famcDcfign, cannot mix 
Juices artfully enough, £à as to form the moft 
imperfeâ: Plant 5 could Chance alone then 
form one > Finally, whenever we .perceive 
-the fmalleû Part of a growing Plant, we 
..fee it wholly formed. Would Nature then 
afFed not to Ihew us the Plant, but when 
-Chance had perfefted it ? Every Plant there- 
fore proceeds from a Seed 5 and that Seed i& a 
/fmall Plant, which needs only to be explicated. 
The Eggs of Animals and Seeds of Plants are 
almoflrthe fame thing. The Animal a^nd Plattt 
xontained in Miniature, the oneiii its Egg, 
- and the other in its Seed arc unfolded i and 
this is their original and growth. ; , . . ; , / 

jirifi. Though we have fome time. fincc 
difcovered the Secrets which Plants imade ufc 
of to conceal their Seed from ourEyes) there 
are fome which ftill remain unknown. to us., 

Eudox. It is true: But, i. The Number of 
Plants which cei^tainly bear Seed is incompa- 
rably the greatefti and there is much more 
in it than Prejudice. 2. How many Plants 
only bear very fmall Seed, and fuch as may 
cfcape the moft curious Eye ? 

Bs Jirijt. 



6 Of the Origin^ Growth^ &c* 

Ariji. But after all> EudoxuSj if a Plant 
can with the Sap form a fmall Plant, what 
need is there to imagine in every Plant a SccA 
which is a little Plant ? . 

Eudox. The Plant may well a£Ford Paflage 
to the Sap, in order to convey and diftributc 
Nourifhment. The Sap may nourifla the 
Plant. But the Plant being only a Bundle of 
Fibres, Bladders, and Vcflfels deftituteof aâibn, 
and the Sap being only a fortuitous Colieâion 
of Saks, Particles of Water, and Juices re- 
ceived into the Plant, the Plant and Sap can- 
not form Roots, Trunk, Branches, Leaves^ 
and an organized Body, which furpaflcs the 
Underftanding of Men. The Plant when k 
propagates, only expofes to Light what the 
hand of the Creator has entrufled it with from, 
the beginning of the World. And if what 
they report is true, that they have (iecn in Sp- . 
kjUy and at the Court of Vienna^ one Shank 
alone bear fifteen great Ears of Barley, which 
riling after the manner of Pipes in an Organ, 
formed a very fine Plume j the Reafon' is, be- 
caufe probably fourteen Seeds being contained 
in a larger one, were unfolded with it. 

Arift. Therefore the firft Plant of every 
Species mull have contained in its Bofom all 
thofe which have or (hall grow out of it 5 and 
conftqucntly the Author of Nature muft at 
firft have put into the leaft Seed an infinite 
number of Seeds. 

Eudox. 
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Eudox. It is iuificient that he has pot into 
it all thofe which have or fhall grow out of it" 
to the cad of the World. Now is it neccllà» 
ry that this Number be infinite ) 

Afift. In vain you cnclofc in the fmalkft 
Seed an almoft infinite Number of Plants al- 
ready formed, if the Mufliroom grows with* 
out Seed \ but it grows without Seed. For in 
a word, we fee it grow fuddenly out of a 
Dunghill, and to fpeak more precifcly from 
Horfe^dung *. Spread Horfe-dung upon the 
Earthy make a fort of Bed of it, water it, and 
after a certain time the Bed is aNeftof Mufh-» 
rooms. 

Eudov. If there are invifible Seeds fcatter'd 
in divers parts, as there are invifible Eggs of 
Infeâs, and if thefe Seeds have need of cer- 
tain Juices in order to their unfolding, it only 
follows from the Method of making Mufh- 
roomis grow at TariSy that there are fomc 
Sttàs of Mufhrooms diffufed in divers parts^ 
and that Horfe- dung is a Species of Earth ot 
Matter fit for caufing them to fpring up. Now 
it is probable that there are invifible Seeds dif- 
fufed in divers parts, which only wait for cer* 
tain Juices and Circumftances, in order to be 
opened. For in a word, whence proceed the 
black Poppies which grow out of the burnt 
Heaths in Languedoc j TravencCy and the 
Iflands of the Archipelago ? Whence came 
that Species of Plant which covered feveral 

• Hift. dc TAcad. 1707, p. 47. 

B 4 Acres 



/ 



8 Of the Origin^ Gr9b)th^ &c/ 

Acres of Earth laid waftc by the Tire of Lon- 
don ? Becaufe probably new Juices and new 
Circumftanccs make the Seeds open, which 
were already fcattcr'd into divers parts. A 
thoufand Chances may tranfport the fmall 
Seeds, and their fmailnefs itfelf proteds them 
from Injuries from without, prefervcs and 
renders them more delicate than the choiceft 
Juices. 

Arift. I muft own, Eudoxus^ your Syftcm 
is at Icaft probable 5 and it ought naturally to 
explain the growth and vegetation of Plants. 

Eudox. Let us in the firft place examine the 
Juices, and after that we fhall fee the Plants 
grow as of themfelves. The nutritive Juices 
of Plants are Earths, Oils, Salts, and efpeci- 
ally Water. Different forts of Plants afford 
thofe Principles in Diftillation * 5 and it is 
Well known how Water contributes to the ac- 
cretion of Plants. In Winter they fet over 
the Chimney a fort of Glafs-bottles full of 
Water. Upon the Surface of the Water they 
put the Roots of Tulip, Anemony, Jonquil, 
&c. The heat of the Fire is communicated to 
the Water. The agitated Particles of Water 
penetrate the Roots, and explicate them. You 
fee the Roots defcend into the Water, the 
Shank afcend, and Flowers grow in the height 
of Winter. 

Would you have a Sallet formed in a little 
time? Of porous Earth, which they give us 

* Mariotc des Plantes, p. 13, 35, &c. 

for 



Conv. I. of Plants. ,'9 

for Earth of Egypt y they make a Veflel with 
a long Neck, which they fill up with Water. 
Upon thç external Surface of the Veflel they 
apply fome wet Seeds of Radifhesi^ Crcfles, or 
other Herbs. The Pitcher tranfpires. The 
Water, which is filtred thro' its Pores, un- 
folds the Seed, and conveys to it Nouriflimcnt 
and Life % and you arc furprized to fee the 
external Surface of the Veflel, tho' very hard, 
produce Herbs which would growmorç flow- 
ly in the befl: cultivated Earth. Divers Salts 
being diffufed in the Air, and after that mixt 
with Rains or Vapours, penetrate the Earth as 
far as the Roots, and dilate the terreftrial Parti- 
cles. Thefc Particles, with the Salts and Wa- 
ter, are the ordinary Juices of Plants. 

Arift. Neverthclefs according to the famous 
Experiment of Van-helmunt-, Water alone 
fcems to nourifti Plants. He took two hun- 
dred pounds of Earth dried in the Oven, and 
having watered it with Rain-water, he planted 
in it a Willow which weighed five pounds. 
He (hut up this Earth on all fides, in a Veflel 
which had fmall holes above, for giving air 
to the Earth, , and Wâtering|it with Rain-water 
from time to time. At the end of five Years 
the Willow weighed one hundred and flxty- 
five pounds 5 and the Earth, after it was dried 
again in the Oven, weighed ftill two hundred 
pounds wanting two ounces *. Is it not evi- 

* Duhamel. De corforum'iêffe^iom^Hs, p. fi . Journ. des S^av. 
167 1, 3«Mar. p. 14. 

dent 
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(tent that the Water $lone had nowriifaed thic 
Plants \ 

Eudox, No 5 for in a ward, i. It is fuffi- 
ciently evident that thcEarth, after having been 
put into the Oven, was as dry the fécond time 
asthefirftï z- Rain-wat« carries along withr 
it terreftrial Partis, f^ïio^ it dépolîtes fuch in the 
bot torn of Rçfccvoirs. 3 . Duft and different Salu 
which the Air carries about might paft with the; 
A ir into the Veflcl thro' the fmallholes : therefore 
this Experiment does not demonftrate that Wateir 
alone nourifbes Plants. Would Dung render 
Land fo fertile, if it did not furnifti it withjuicesi 

The fame Juices nourifli different Plants, 
and produce different Fruits, according to the 
different Configurations which they find an4 
receive in the Veffels of Plants. Should you 
graft the Bon- Chretien Pear upon a wild one, 
the fame Juice which in this, laft would have 
produced but very fmall Pears, andthofc of a 
badTafte, will produce very large ones, and 
of an excellent Flavour, after it has paft into 
the Branches which the Graff (hoots out. Graft 
upon one of thofc Branches a Branch of a 
wild Pear-tree : it f nly bears very fmall Pearsy 
and of a bad Tafte *• 

Arift. This Experiment may be confirmed 
by another. Let eight or ten pounds of Earth 
be put into a Veffel : three or four thouiand 
different Plants might find their Nouriftiment 
in this Earth, and in the Rains which water it. 

* MariotcdcsPlantes, p.36. 
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Now this quantity of Earth and. Rain bçii^ 
united together, would not be fuificiem to 
fiirnifh fuch a Quantity of different Nourilh- 
ment to fo great a number of Plants. In 
order to this, it would be necefTary that the 
whok Mafs of this Barth and Water weighed 
9t leaft four or five hundred pounds, and yet 
it would fcarcely weigh twenty ; therefore 
different ibrts of Flabts may be nouriihed wiith 
the uitnc JuiiEcs. 

Eudox. Thçfe Principles being granted, one 
may eaitly comprehend the Growth and Vege- 
tation of Plants. The ûnall Plant has in it^ 
Seed, at leaft ordinarily, even before it fprings 
up, its little Root, Stalk, Leaves and Pulp ojr 
Fldh which encompaEes it, feparated into two 
Lobes united by a Species of Thread to the 
Extremity of the little RxK)t and Stalk, This 
nutritive Juices beijug pufh'd by the efficacy of 
Gravity, by their Moticm pr<^r X0 Liquidity, 
by the Adioa pf the Spring of the Air which 
fbtroundis them? ot by a certain Fermentation, 
infinuate themfelves into the Seed, penetrate 
the Pulp or Fielh of the little Plant, (hoot out 
thence into the Fibres of the Roots, ahd from 
the Stalk into the Leaves, folded up into a 
ûnall Mafs infcnitble or alm<^ fo, fwell %hç 
Roots and Leaves, and make them ftrait, as 
the Air which is made to enter inco a flexible 
and winding Tube, makes it ftrait ; tbeAâion 
which ftraiteos the Leaves and Roots, unfolds 
them by giving them oppofite Diredions. 

This 
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This Explication produces a regular Figure of â 
Plant J and this is properly the Growth of the 
Plant, 

The Growth of Plants is fenfiblc in^ the 
French-Bean. It is a Bean compofed of two 
Lobes, which are as it were the Body of the 
Bean, and of a fmall Plant contained withih 
the two Lobes : The Lobes contain the Pulp 
orFlefti. One may difcern in the Plant a fmall 
Stalk fattened to the two Lobes by two Species 
of Bands which are two fmall Channels. One 
Extremity of the Stalk is terminated in a Point, 
tmd that is the little Root j the other in fmall 
•Leaves folded over one another. During thé 
Summer, foâk in Water the crid-of the Bean 
fartheft diftant from the Bud : theWater which 
is filtred through the Subftance of the impreg- 
nated Lobes, carries off with it fome Particles 
of the Seed or Matter of the Lobes, pafles 
through the tyo fmall Duâts into the Stalk, 
and runs into the Pipes of the Roots and 
Leaves. In à few days you may fee the Roots 
unfolded, Icngthhed and enlarged. After- 
wards the fmall Point is extended into Roots, 
and defcends towards the Water. Whenever 
it has reached theWater, it fucks it, and tranf- 
mits it to the Stalk and Leaves, which are cx?- 
plicated, lengthened and enlarged more and 
more. Thus the French-Beans grow. The 
fame may be obferved in the Seed of Gourds> 
Cucumbers, and M clons *. And fuch proba- 

• Mariote desPlantcs, p. 46, 47. 

bly. 



Conv.L ^Plant*. 13 

bly, or at Icaft well nigh, is the growth of 
other Plants. 

When the Burgeon is in the Earth, the Pulp 
or Seed impregnated with Water is at firft i. 
Source of very delicate Nourifliment to it, un- 
til it hath (hot out Roots capable of drawing 
and dîgeftinggrofler Juice. The Root is as it 
were the Stomach of the Plant. 

.Arift. But why does the Root fink into 
the Earth, while the Stalk rifes out of k, 
and rifcs perpendicularly to the Horizon? 
This is a fort of AfFeftation. For the Root 
is often found upward at firft, and tl^e Stalk 
downward. The Root bows itfclf in order 
to dcfcend, as one may obferve in the Pha- 
feolus, and the Stalk makes an Angle in order 
to afcend. 

M. ©^^/^r^/ planted in aPink-pçt fix Acotns,'^^ 
with the Point of their Burgeon upward, as 
perpendicular as poffible : And two Months 
after, having taken off the Earth from them, 
he found that all the Roots had made an 
Angle to reach downward, as if they had 
been fenfiblc of the'Botanift's fraud *. What 
is it that gives to the Root and Stalk this kind 
of oppofite Biafs ? This Diredion ftrikes few 
Perfons, becaufe it is common i and yet it 
feems wonderful when one confiders it nearly, 
and like a Philofopher. 

Eud. It is probable that the Pores and Pipes 
of the Root are greater than thofe of the 

* Hid. de rAca4< 170t. p.48. 
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Stalk i fincc the Root has always paft for the 
Stomach of the Plant, in which the groft 
J'uiccs are digefted Wherefore when the 
nutritive Juices run from the Pulp into the 
little Plant thro' the fibrous Duds which unite 
it to the Pulp, the grofler ought to pafs into 
the Root, arid the more volatile into the 
Stalk. 

This being granted, let the little Plant be 
turned upfide down, or not, i. The Root 
ought to defcend, and link into the Earth, 
for the weightieft part ought to defcend and 
fink. Its excefs of Gravity gives it a Direftion 
downward. Now the heavicft Part is the Root, 
fince it attrads the groffeft and heavieft Juice. 
1. On the contrary, the Stalk ought to 
jafcend. It muft take the Diredion which 
the volatile Juices give it ^ fince it only at^ 
tiz^s the refined Juices. But thcfe Juices being 
thruft upward, as Vapours by the Air, by the 
Matter which furrounds them, or by virtue 
of the Fermentation, give the Stalk which re* 
ccives them a Diredion upward. When the 
Root has reach'd the Earth, and is attached to 
it, the Juices digefted and fubtilized in the 
Root, which they have run thro' from below 
upward, and being protruded into the Stalk, 
as into fo many capillary Pipes> with a ver- 
tical Diredion, dired it perpendicularly to 
the Horizon 5 after the fame manner almoft a? 
the magnetic Matter, which runs thro' the 
Needle touched with the Loâdftone from be^ 

low 
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low upward, gives to it its own Dircâion» 
The Plant takes fuch a Diredion with Co mucû 
the more eafe, bccaufc the Air farrounds it 
on all fides, and the Prefiiire parallel to tl\c 
Horizon is equal on all fides, and ftronger 
than the perpendicular i whence the Flame has 
always a vertical Direftion, even while the 
Candle is placed obliquely to the Horizon. . 

You will ask, perhaps, why the Stalk is 
more perpendicular to the Horizon thati 
the Root, which often trails only without 
piercing. 

j4ri/l. That is becaufe the Stalk, as foon 
as it has got into the Air, meets with noRtf- 
finance to its Motion upward s on the con- 
trary, the Root, in proportion as it defcends, 
always encounters a great Refîftance to its 
Motion downward into the Earth *. But thro' 
what does the nutritive Juice afcend from the 
Roots i Is it thro' the Bark, Wood or Pith i 

Bud. Probably it afcends both thro' the 
Bark, Wood and Pith. Thro* the Bark j for 
hollow Trees in whofe Tranks there remains 
no more Wood than is neceffary to fupport 
the Bark, do not for all that ceafe to live and 
to produce. But cut off from the Bark one 
intirc and whole Circle, the Plant is killed 
by it fooner or later. 2. Thro' the Wood; 
the Wood Iws its perpendicular Fibres j why 
th^n (hottld' . they not draw Juice from the 
Roots ? Thus green Wood is wholly impreg- 

_ ; Hiffi dc I'Acad. 1701. p.+S, 

nated 
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nated with Juices. 3 . Thro' the Pith 5 the 
Pith is a fort of Spunge, fit' for fucking up 
Jiquid Aliment ^. One fingle Fad fufficiently 
proves that the Juices afcend thro' the Bark, 
.Wood and Pith. In Languedoc^ when they 
graflfthe Olive-trees in the Month o^May, they 
cut the Bark horizontally three or four Fingers in 
Breadth, round about the Trunk or Branches 5 
Co that they uncover the .Wood, or ligfieous 
Body a little above the Graff. The Branches 
above the Graff at length die ; no doubt be- 
caufe they are deprived of the nutritive Juice 
which ought to afcend thro' the Bark. But 
they do not ' die 'till after they have born the 
fame year Leaves as ufual, Flowers and Fruit, 
the double of what they ufed to bear \. Thro' 
what has the Nourifhment of fo many Leaves, 
Flowers and Fruit afcended, if not thro' the 
Fibres of the Wood, andVçficles of the Pith? 
The Pith of the Plants, as well as the Mar- 
row of Animals, is a Colledion of fmall 
Veficles which feem deftin d to filter and ela- 
borate finely a Juice for the Nburifliment of 

* As the Pith in.QuiJIs grows dry and ufelefs after the Qaill is 
full grown, we may obferve the fame in the Pith of Trees, which 
is always fucculent and full of Moifture, while the Shoot is grow- 
ing, by the Expanfion of which the tender duâile Shoot is 
diftended in every part, its Fibres being at the fame time kept 
fu pple by this Moifture 5 but when each Year's Shoot is fiiU grown, 
then the Pith gradually drys up, and continues for the future dr^ 
and kickfcy, its Veficles being ever after empty 5 Nature always 
carefully providing for the fucceeding Year's Growth, by prefcrv- 
<ing a tender duâile part in the Bud replete with fucculent Pith. 
Hf^U's 'vegetftbleStAticks, 

f Hift. del'Acad. 170J. p. /i. 

2 riowcrs 
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Flowers and Fruits. Hence according to the 
Obfervations of M. MagnoU Plants which 
have plenty of Pith> as the Rofc-bufh and Li- 
lach, have alfo very many Flowers and Seeds* 

Arifi. This Fad brings to my mind an 
Elm in the Tuilkties^ which in the begin- 
ning of Spring, tho' it was wholly ftriptof 
its Bark from the Root to the Branches, ncver- 
thelefs (hot out Sap into all its Parts, and 
preferved its Leaves during the whole Sum- 
mer, but with lefs vigour than the others *. 
. Eudûx. The Force which makes the Sap 
^fcend, mak^sthe Branches fpring out of the 
Trunk. The Branches are properly fmall 
Plants which only fpring out of the principal 
Plant, and whofe Roots remain attached to 
the Trunk. The principal Plant is a Com- 
pofition of almoft ^an infinite Number of 
fmall fimilar Plants. Hence if one enclofe the 
Stalk with Earth, it fhoots out Roots from 
all Parts ^. And a Tree that has been lopped, 
in a fhort time appeals adorned with fmall 
Branches. A Branch of a Fig-tree fet in the 
Earth (hoots forth Roots, and in afliorttimc 
becomes an intire Plaijt. 

Ariji. But how does one Part become the 
intire Whole i 

Eud. Since we cannot conceive that . an 
organized Part is formed a-new, the Branch 
contains in itfclf fmall Roots, which could 

« Hift. dc TAcad. 1708, p. 5-0. 
^ Mem. dcl'Acad. 1701. t>.,239. 

C not 
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n^ot be unfolded unkfs, it were feparated from 
the Tree, and put into the Earth. The Con* 
tadt of the Earth, and the Nourifliment which 
they inimediately receive from it, iietermine 
them to fpread and appear. And out fees a 
Whole ifliiç out of a f^t. 

Arift. At leaft the Branches, not being per- 
pendicular to the Horizon, ought ro be car- 
ried downward by their Weight. 

Eudox:T\\t\ï Weight gives them a per- 
pendicular DirediOn downward. The nutri- 
tive |ukes, which impel them, or which they 
receive, have and give to them a ftronger Di- 
rcdion upward 5 and yielding chiefly to the 
(brOngieft, they ordinarily take an ohlicyic Di- 
rection, which approaches more to thjc per- 
pendiculax. upwatd> than to the perpendicular 
downward. / 

The Branches at laft with their Juices ter- 
minate in Leaves. But if the Leaves draw 
Juice from the Roots by the Branches and the 
Stalk, they likcwifc receive fomc immediately 
from Rain, Dew or Vapours, with which the 
Air Js' always charged 5 and this laft Juice de- 
fcends as far as the Roots. In (hort, i . The 
Leaves, as well as Stalks, have generally fmall 
Points or Threads, which appear like fo many 
fmall Tubes for fucking up the Vapours and 
Dew. 2. Cut off a fmall Branch of a 
Tree, or of fome Herb, as Parfley ^ foak only 
the End of its Leaves in Water 5 the little 
Branch is preferved green three or four days, 

even 
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even in Summer \ if it is Balm, a Species of 
odoriferous Herb, the little Branch is pre- 
fcrved more than fifteen days, as green as that 
of the Garden, and grows a little i whereas 
it would wither and dry up in a fhort time, 
if it did not touch the Water \ Therefore it 
is certain that the nutritive Juice enters into 
the Plants, both thro' the Roots and Leaves. 

Arift. But do you believe, Eudoùcus^ that 
the Sap, in order to its being elaborated more 
finely, circulates in Plants, as the Blood in 
Animals ? 

Eudox. If the fame Sap afcends and defcends, 
or defcends and afcends, it circulates, Bué 
I . The fame Sap afcends and dcfcends 5 for 
when the Stalks of two Yoke- ehns join their 
Barks together in one place, fo that thejuice 
of the one pafles into the orfier, if you mould 
faw the Stalk of the one in the Month of 
February y v^o Foot below the Joining of the. 
Stalks, the lateral Branches, which are below 
the Union of the Barks, fend forth fmall Shoots 
and Leaves in the Spring, as well as thofc 
which are above, and as if they received Nou-^ 
tifhment from the Roots of their own Stalks 
Therefore they muft receive by the conjundion 
of the Stalks a Juice, which defcends from 
the Branches toward the Roots, after having 
afccnded from the Roots toward the Branches, 

* Mariote des Plantes, p. 81. 
^ Mariote, p. 8/, 86. 

C 2 Accordingly 
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Accordingly fliould one meet with a Tree 
fupportcd by great Roots, one of which is 
uncovered about a foot and an half / let it 
be cut four Fingers from the Earth, it will 
peri(h, unlefs fome Juice comes to it which 
defcends towards the Roots, after having 
afcended toward the Branches 5 fince it has 
no more communication with the Earth. 
Neverthelefs the year following it fends forth 
both Branches and Leaves \ Therefore the 
fame Sap afcends and defcends. 

2. The fame Sap defcends and afcends. 
M. Perrault having pluck'd up many Plants 
fimilar and intire with their Roots i took one 
of them, whofe Trunk was divided into two 
Branches, and plunged it into Water only by 
the extremity of one of them. This Plant 
continued frefh, while the other were wholly 
driec^up; and the Branch, which was not wet, 
fent forth new Leaves. 

Confequently the Sap circulates in Plants 1 
and this is the Opinion of M. ^errautt^ 
M.Mariotey and M. Malpighi, Phjlofophers 
of great Knowledge and happy Invention. 

Jlriji. In fliort. Plants have afcending and 
defccnding Duds, which are different from the 
firft. And the firft are defigned for convey- 
ing from below upward, a more fpirituous 
and fubtile Liquor 5 and the other for con- 
veying from above downward a more aqueous 
and groffer Liquor. For, take a piece of a 

^ Hid. de l'Acâd. 1709. p.48. 

fmall 
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fmall Elm, without Knots, about three Inchc^ 
long, and upon each end put a Funnel o* 
Wax i after that, cut the Branch in two, and 
pour Water into the Funnels. The Water 
paflcs. into the piece of Wood, whofc Funnel 
is at the end which was next to the Branches, 
before they were cut 5 and confequently paflcs 
from the Branches towards the Roots i but 
without pafling into the piece of Wood, 
whofe Funnel is at the other end, and con- 
fequently without flowing from the Roots 
toward the Branches. On the contrary, Spirit 
of Wine is readily diftill'd thro' the piece 
thro* which the Water cannot be filtered. 
Now the Liquor, which goes from the Roots 
to nourifli the Stalk, Branches and Leaves, 
ought apparently to have in afcending more 
fpirituous parts for nourifhing them. But after 
it has depofitcd its fpirituous Particles in divers 
parts, it ought only to bring back from the 
extremities its more grofs Particles, inixt with 
the Waters of Vapours, Rain and Dew. There- 
fore it is probable, that the fame Liquor 
afcends and defccnds, defcends and afcends 
again, in order to convey to the Plants an 
agreeable Nouriftiment. Probably the ligneous 
Fibres convey the more fpirituous Juices to- 
ward the Branches 5 the Utricles bring back 
the Juices toward the Roots, which arc not 
yet fufficiently digefted i and the Trachea? 
furnifti Air, which facilitates the Circulatioa 
of the Juices. 

C 3 Eud. 



22 Of the Origin, Growtèy &c, 

Euti. The Circulation of the Juices at 
length makes the Plowers and Fruit open. 
The Aftion of the Juices fhoots out the Flowers 
and Fruit from the Branch, and nourifties 
them by making the moft elaborate and fineft 
Juices flow into their Fibres. 

u4ri^. Is the Ufe of Flowers very certain i 
Eud. Flowers are ordained to give for a 
fhort time a delicate Nourtfliment to growing 
Fruit, for the Produaion of the Plant j fincc 
the growing Fruit periftics, at Icaft the beft 
part of it, when the Afliftancc of the Flowers 
happens to fail. But a particular Converfa- 
tion upon the Generation, Culture, and Fruit- 
fulncfs of Plants will make us better undcr- 
ftand the Ufe of the Flowers. 



Con- 
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Conversation II. 

Upon the Generation^ Fruitfulnefs^ 
' and Culture of Plants. 

■ 

Eud HSSSBS SL ANY look for nothing more in 

Flowers than to gratify their 
Sight and their Smell. The Vcr- 
tuofo dwells upon the SmelJ, 
Strufture and Beauty of the Leaves, and upon 
the lively Brightneft and Variety of their Co- 
lours. The Philofopher finds in Flowers qua- 
lities more noble, and more worthy to be 
obfervcd. You know, Arifttis^ that the Fruit 
cnclofcs the Seed, and that the Seed contains 
a fmall Plant already formed by the hands of 
Nature for perpetuating the Species. But will 
you believe that the Flowers are equally ne- 
ceffary for the Produftipn of the Fruir, and 
for putting the fmall Plant into a ftatc of 
budding \ 

Arift. This is a fort of Paradox, which 
defcrves fome Illuftration. Explain your felf 
upon this Head without any fear of being in- 
terrupted, I fhall find too much pleafure in 
hearing you, 

C 4 Eud. 
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Eudox. Flowers, at Icaft the grcatcft part, 
have their Leaves, Calix, Stile, Stamina, and 
their Summits. The Calix fcrves to enclofc^ 
the parts of the Flower. The Leaves of 
Flowers are parts extended and fituated round ' 
about the Seed. The Piftillum is a Species 
of Tube which rifes from the bottom and 
middle of the Leaves. The Stamina arc 
Threads which arife from the bottom of the 
Flower, round about the Piftillum, and are ter- 
minated by extremities of a different Strufture, 
which are called the Summits *. The Tulip, 
for example, is compofed of fix Leaves, Fig* i. 
From the bottom and middle of thofe Leaves 
arifes a fmall hollow Stalk [a) 5 this is the 
Piftillum, Round this Piftillum fome Threads 
are difpofed, very fine, -which alfo grow up 
out of the bottom of the Flower i thefe arc 
the Stamina {b). The Stamina end in Extre- 
mities bigger than the reft; and thefe arc the 
Summits {c). The Calix is the firft covering 
of the cflential parts of the . Flower. The 
Leaves defend them from the Injury of the 
Air. The Piftillum contains in it the Em- 
bryo's of the ^ Seed J whereof it is 9s it were 
the Ovarium. The Summits of. the Stamina 
are Capfules or Veficles, which" in their ma- 
turity open and fend forth a Duft of different 
Configuration, according to the difference of 
Plants. This being granted, if it is the Dufl: 
of the Summits which makes Plants fruit- 

■* Mem. de TA cad. 171 1. p. 210, 
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fill, the riowcrs arc the principal Organ of 
Generation in Plants. Now, it is this Duft 
which makes Plants fruitful ; for according 
to the Obfervations of M. Geofroyy i. The 
known Plants, atlcaft almoft all the terreftrial 
Plants, have their Summits and Duft cither upon 
the fame foot or upon feparate ones *. 2 . The 
Sumniits anci Piftillum, if joined in the fame 
riowcr with the fame Foot, are always fituated 
in fuch fort, that the extremity of the Piftillum 
ncîefîarily receives the Powder .of the Sum- 
mits, when they are faded. In bending Flowers, 
as in the Crown-Imperial, the Piftillum is 
lengthened out much beyond the Stamina, fo 
that the Duft neceflarily covers the extremity 
of the Piftillum, when it falls. Finally, 
without the aid of this Duft the Embryo's of 
the Seed^ prove abortive ^. Thus when Fruit- 
trees arc in bloflbm, if there comes a white 
Froft with a Sun-fhine, which dries up the 
Piftillum, and makes it incapable of receiving 
the Duft from the Summits, the Gardener s 
hopes are fruftrated. If the Corn bloflbms, 
and the Mildew or Rain corrupt or make the 
Summits fall, the Cells of the Seed are empty, 
or the Seed unfruitful. If an excellivc Rain 
happen during the bloflbming of the Vine, 
the Summits and Duft are carried ofi^ by the 
Weight and Adion of the Water ; the Grapes 
drop off. And in Plants whofe Stamina fpring 

* Mem. dc l*Acad. 171 1. p. 113. 
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up on the fame Pedicle, if One cut thofc 
Stamina before the Summits are open, the 
Fruits do not come to maturity,- or if they 
ripen, they are barren \ Therefore the 
Flowers are the principal Organ of Genera- 
tion in Plant?. 

Anft. But how (hall we accommodate 
this Hypothecs to thofe Plants, of which 
one Species bears Flowers without Fruit, and 
the, other Fruit without Flowers; and ^f 
which fome bear Stamina and Summits up- 
on a different Pedicle from thofc which bear 
the Fruit ? 

Eud. TheDuftof the one goes to impreg- 
nate the Seed of the other, fcparated and 
often very diftant. Hence the Male and Fe- 
male Plants. The Plants which only bear 
Flowers, and make the other fruitful, are 
called Male Plants. Thofe, which only bear 
Fruit, and are made fruitful by the firft, arc 
called Female Plants. Has the Female Palm 
no Male in its neighbourhood, at leaft for 
fome diftance ? It bears no Fruit; If it bears 
any, they do not ripen, they are of a bad 
Tafte, without Kernel "" and without Bur- 
geon 5 therefore they take care to plant a Male 
Palm near the Female, or to cut fome Branches 
of the Male Palm charged with fome faded 
Summits, and fatten them over the Branches 
of the Female ones. And then the Female 



** Mem. dc l*Acad. 171 1. p. 12^. 
*^Mcm. dc I* Acad. 171 1. p. 116. 
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Palm bears teeming Fruit in abundance, and 
of a good Tafte. 

Arift. But what is the Vehicle of the Duft 
of one Pedicle to the Fruit of another ? 

Eud. The agitation of the Air or the 
Wind. A remarkable Fad is a fufBcient good 
Proof of it. If we credit a Poet upon this head, 
two Palms have been obfervcd diftantfrom one 
another more than fifteen Leagues, the Male 
at BrtndeSy the Female in the Wood of Or- 
trante. The Female Palm of Offrante "wzs 
many years without Fruit : But whenever it 
had lifted up its Head above the other Trees of 
the Foreft, and could fee the Male at Brindes^ 
it became fruitful, and begun to bear Fruit of 
a good Tafte and in plenty ^ ; probably be- 
caufe then it begun to receiVethe Farina, which 
the Wind brought from the Stamina of the 
Male Palm, upon the Eriibryo's of its Fruit, 
over the other Trees. Is it not natural to 
think that the Wind and Duft of the Stamina 
had more fliare in this marvellous Event, ce- 
lebrated in Poetry, than the Love and Sympa- 
thy of Trees of different ^tm^s ? 

Arift. T\ititîoiCylEudoxuSy the Powder of 
the Stamina, which is fulphurous, and com- 
posed of fubtilc and penetrating Particles, as 
the Scent fufficicntly (hews, falling upon the 
Piftillum, which contains the Fruit, muft be 
diflblved 5 muft penetrate the Subftance of the 
Piftillum and Fruit, and at length caufe a Fer- 

^ Mcm.dcrAcad. 1711. p. 128a 
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mentation capable of making the little Plant 
cbntaincd in the Seed unfold and bud. 

Eud. This feems to be the Principle both of 
the Generation and Fruitfulnefs of Plants. 
Fruitfulnefs is ftill a Wonder fufficiently ex- 
pofed to our fight, without having been hardly 
ever obferved : which yet did not efcapc the 
Obfervation of M. ^odart. He chofe an 
Elm of fix Inches- diameter, twenty Inches 
high to the (hooting out of the Branches, and 
which might be twelve years old. He caufed 
a Branch of it eight Foot long to be pulled 
down. Upon this Branch were found 16450 
Seeds *". 

This being granted i as there are no new 
Seeds formed ^ a Tree of this kind really 
contains at lead fifteen Billions eight hundred 
and forty Millions of Seeds, very diftinft and 
feparate from one another 5 without counting^ 
thofe, which each Seed may contain 5 and 
confequently wherewith it may produce itfelf 
a-new fo many times. 

Wonderful Source! For in a word, an 
Elm of fix Inches diameter, has at leaft ten 
Branches of eight Feet' ; and thefe contain 
1 64 s 00 Seeds. The other Branches taken to- 
gether may bear as many Seeds, and fo there 
will be in all the Branches 3 29000 Seeds. 

The Age of twelve Years is not that of the 
common Fertility of the Elm : we may allow 

* Hift. de I'Acad. 1700. p.d5', Mepaoirc 1700. p. i/f. 
^ I Convcrfation. T, 3. p. 6. 
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ît 3 joooo Sieeds for its Fertility, taking one 
year with anotlier. Tiiis Elm may for an 
hundred years bear 330000 Seeds every Year. 
The 3 30000 Seeds muft be multiplied by the 
hundred years of fecundity ; and that will be 
3 3000000 of Seed. Lop the Elm, the Ex- 
tremity of the Trunk that is lopt will fend 
forth as many Shoots or Branches as it had, in 
the fpace of about fix Lines in height. Iri 
whatever part one lop it, it will always (hoot 
forth equally, as appears from Dwarf-trees, 
which arc cut almoft level with the grounds 
Confequently if you divide the Trunk from 
the ground to the growth of the Branches, 
into circular Rings fix Lines high, every Bang 
ought to contain as many invifibk Branches, 
and in thofe Branches as many Seeds, as the 
Branches which appear : wherefore this Elm 
contains as many times 3 3000000 of Seed, as 
fix Lines of height are contained in thç height 
of twenty Food Therefore there are in the 
Elm 1 5 840000000 of Seed; What do I fay i 
Each Seed contained in the Elm, does it 
felf contain an Elm, which contains the fame 
number of Seeds, Therefore the Elm con* 
tains 1 5 840000000' of times fifteen thoufand 
Billions 840000000 of Seeds. Every Seed of 
thefe fifteen thouland Billions contains as ma* 
ny, and fo forth. 

jirifi. I muft acknowledge, EudoxuSj Rca* 
fon conduds the Imagination thus far in this 
immenfe Calculation. But at lafi^ bothRea- 

fon 
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fbn and Imagination find thcitifélves as it were 
loft and fwallowed up in an Abyfs. 

Eud. After ail, is it furprizing that Power 
and Wifdom without bounds fhould have 
every where fpread traces of Infinity? Cer- 
tainly we fee them in the fertility of Plants. 
But why muft a great tiumber of Trees be 
grafted in order to produce good Fruit ? 

Arifi. I fliall foonfec thcReafonof that in 
your opinion concerning Grafts. 

End. To graff or to inoculate a Tree, is to 
infert in it a Graft or Shoot of another Tree, 
ib that the Graft and the Tree grafted may 
become one and the fame Plant. They in- 
oculate after fcveral methods. To inoculate 
by clçft, is to cleave the Tree which one ino^ 
culates, and to place the Graft in the Cleft* 
To inoculate in the Bark, is to put the Graft 
between the Bark and the Wood. To graff 
by Scutcheon, is to remove from off a Tree a 
Scutcheon or Shoot, with a great part of the 
Bark, out of which it rifes, and to apply it 
upon aiiother. They make a fort of Cover- 
ing to the Wounds of grafFed Trees, not 
only to hinder the aftionof the Air upon the 
Wounds, Icilit fiiould dry up the Fibres, and 
lender them incapable of ttanfmitting or re* 
cciving the nutriti vc Juice i but that the nutri- 
tive Juice afccnding abundantly in the Spring, 
may be fhut up from a poffibility of diflipa^ 
ting, and conftrained to fwell the Veffels of the 
Graft, which it finds open. The Juice, by vir- 

2 tue 
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tue of its paffing from the Trunk into the Graft, 
unitce them at laft in one and the fame Plant. 

Arifl. But why does the Graft bear the 
fame Fruit, and Fruit of the fame Tafte, as 
the Tree from which it proceeds! 

^ud. Becaufe the Fruit is produced from 
the Graft, which received its Seeds from the 
Tree Out of Which it was taken j and becaufe 
the Juices, which flow thro' the Fibres of the 
Graft, do therein take a Configuration con- 
formable to the G^aft s and to the Tree which 
pioduced it. 

jiriji. Tile Fruit of the Graft is better. 

End. The Juice, which nouriChes it, is bet- 
ter prepared ; becaufe it is fermented and fub- 
tiltacd, not only in the Ttunk, but in the 
Graft, whofe Texture is difFetent, mote com- 
pail, or more proper for purifying the Juice. 

Arift. Finally, graffed Trees arc generally 
more fertile than pthets. 

Eud. Becaufe they commonly make choice, 
for graffing, of Sets, whofe Roots being more 
extended, n ies the 

Juice which being 

more pure, t ilh and 

bring forth t 

Cultute ( dity of 

Plants proportionally as it prepares and diftri- 
butcs the nutritive Juices. When you would 
have the Scutcheons cover the Wall the fame 
Year, and leave no Vacuity in the Efpalier, 
you muft pull off the Bloflbms, that fo the Sap 



32 Of Generation, &c. 

not being employed in nourifliing either the 
Bloflbms or Fruit, may afford the more to the 
Branches. If the Branch of the Scutcheon has 
fbot out to the length of eight or nine Inches, 
itisgood to nip it at the end, becaufc the Sap 
being ftopt by the extremity which is nipt, 
dried up, and incapable of accretion, will 
caufe a great number of fmall Branches to 
fpring out, which will bear plenty of Fruit riie 
following Year *. 

Are you willing, Ariftus-, that on the firft 
Opportunity we talk of fevcral curiousPlants, 
both marine and terreftrial j of Coral for ex- 
ample, Muflirooms, Gin-feng, the Coffee-tree 
andfenfitivcPlantî 

Arifi. If you will explain yourfelf upon the 
Coral, Munirooms, and Gin-fcng, I will re- 
fer\'e the Coffee and fenfttivc Plant for my 
fclf. 

* Mem. del'Acad. 1716. p. 199. 
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OU urcWid haVe tnc tlhèl^f ^- 
the Flsft» €>f the S«a, «fid 

ilP Arttie ScailKtsïcs Âsilhals diffeécitr &om 
thoIiâind,^'ithd6 alfo itdH^titi' dvi'ttent fir^ih 
^hoTff igsikii the Lafti )ft:Mlui«c», AtikxAg^ 'thie 

iiond r-The ^(«âftti mr^>:fedV« Ifd ip(pâfe«lt 
Rooti^v &&d ëoflie tfp Àï'létird ScMtk^- iuett^ its 
BiOicks àl(Afili(:il$ td tPhld(i^«f àrtf affftsii'â bf 

Wfaxrfé Sifl^aACtf ; tiwt i$ ïo fay, <y^£âfëéd 
idftoffiAtb a maanâf, as t6 stttria AlithêM <M 
0)1 fidefl ^ ^ i»fiât#y éi PéiW >ln- lk>rt, 
tt»lnft.BlaÉitt aeci éh iàPfiéciif&it^tfèttiàdàif/ith. 
the Water of the Sea, which nourifbes theoi t 
and fo far as M. MarfiUi coirict obierve with a 
y<iL.m. D Mi- 
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Microfcopc *, they ate ohly a colleftion of 
fmall Glands which filter the Sea- water, and fe.- 
pai^^bm it the lââebùs and glutinous Tuices> 
in order to ûourifh thenifelves therewith* 

There are ftony Plants in the Sea, as'the Co- 
rals. Coral ordinarily grows attached to the 
upper part of a Cavern, with the. Branches 
downward, contrari^ife to Land Plants. It 
IS equally hard in the Water and-outof it. 
What proves the Coral to have bceri a Liquid 
in its firft formation, is, that fometimesit covers 
the inltde of a Shell. The Surface of the 
Coral being foipt of its Bark, is all Tdrmw'd 
with Channels which reach the extremity of 
the Branches. The extretnity of thef Branches 
of Coral is inflated, formed round, -^ndcoii- 
tains fome Lodges full of a (harp, cauftic a&d 
vifcous Milk. This Milk running oat of its 
Lodges, and Jailing into the Water, widiout 
lacing mixt with it, is attached to Bodies which 
it encounters $ and probably fafiens to. them 
a very minute Plant, which bdng open'd, di^ 
ï:overs at fiirft a reddifh Point, as M. Tûumefêrt 
conjeâures, and then a Coral Plant \ The 
Coral has its Flowers $ a Difcdvery which we 
owe to Count Marfilli. They are .white* 
£very one has its Pedicle and eight Petals. 
rXhefe Flowers fpring put of all the ûnali 
Tubes of the Bark. Draw the. Plant out of 
Water} the Flowers enter again into the finall 

♦ Hift.deTAcad. 1710. p. 71. 
^ Hia, ^ rAgut. 1 70P, p. IP 
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Tubes. If you put it agaiii into Water, you 
fee it blofibm a-iicw in lc(s than an Hour; 
Sometimes for the (pace of twelve days it is 
contracted and blown as bften as one pleafes ^ 
After which, its Flower falls to the bottoih 
6f the Water in the form of a fthall yellow 
Ball. 

i. The Mufhroom is ohc bf thofé Larid- 
Plants that ire mdft curious in the eyes of 
Philolbphers. The Method by which they make 
it grow up àt ^atis is lingular enough, as we 
have alrtady obfcrvcd. In order to have of it 
all the year, they make two forts of Beds, the 
bne in Gardens, and the other in the Fields. 
Thofe afford Mulhrooms from All-faints td 
the end erf April i and thefe from the Month 
of Mof to the earlicft Frofts ^. Thefe Beds arc 
xtaade with H6rfe-dai)ig. To make thofe in 
the Gatdens, they heap u]^ the Dunjg in the 
Month of June. In the Month of Augmfi 
they fpread it out to the height of a Foot upon 
the places where they have a mind to make the 
Beds. , They water the Dung for five or fix' 
days, according tb the drought of Summer. 
After having wetted it, they turn it bVer with 
« Fork that fb it may imbibe the Water. Af- 
ttr this preparation, they make the Beds with 
thtreeLays. Thefe Lays ate prepared fifteen 
Days, or three Weeks, one after another. 
The firft Lay has two Foot and an half in 

^ Hift.clc rAcJiul. 1 7 10. p. 75. 
2 Mm» d« i'Acad, 1797. p. 5*8. 
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breadth^ and one Foot and a half in height. 
And if the Seafon is too dry, thjey \yct this 
Lay everyday. 

To>yard the middle of Auguft^ with the 
iameDung which they ufed for the firflLay/ 
they raifc up the fécond with a fbarp Ridge, 
to the height of one Foot above the firft. Thef 
wet it. They trim the height again hand- 
lbniiy> and this reparation they call the thbd 
Lay. 

The Paths.which are between the Beds, arc 
five or fix Foot broad. They coverthçfe Beds 
with Mould, which has been xi^tA for Beds of 
Melons. They lay it about the thicknefs of 
an Inch. To make Muihrooms come up 
ipeedily and in abundance upon thefe Beds^ 
they fink into them: a Foot deep, and three 
Foot diftant from one another, upon the fame 
Line, pieces of a Dupghill as large as one's 
Fift, prepared and thrown up together in the 
Month of February. When they have ranged 
thefe Parcels of Dung in the Bed, they co- 
ver it with Mould. Over the Mould they 
place fomc frefti Litter juft taken from under 
the Horfes. After this they toudx the Beds but 
every eight Days. Are they cooFd ï Th^y 
muift be covered with frefii Litter. If it freezes, 
to divert the Froft they immediately cover the 
Mould with dry Dung, and over this Dung 
they put wet Dung. If the Beds fmoak too 
much, they leave only a half covering of Dung. 
When the Muihrooms begin to fpririg up, the 

Dung 
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Dung gr<»W€ white j one fees it bcftuéiwcd 
with fmall white Threads, fine, ramoas^ and 
twiftcd about the Straw, whereof they^ are 
formed, lite Dung no longer retins Its 
Anell, but diffufes the Sdent of Munifôoms. 
' Thofe white Threads are probably -the Bur- 
geons of the Mufhrooms. The, ejctremky of 
thoie Threads is formed round, and bficoiiies.a 
Button, which encre^À^s by litde and Ikdt. 
M. Marchaluiy a skilful Botahift, ptcfented the 
Academy of Sciences with a view of the iifft 
formation of Muflirooms in mouldy Horfc- 
dung *. They^egin io gather Muflirooim in 
OBobetj and this gathering ifr generally macie 
every third ox fburSi day. 

Thef raife the Beds in. the Field in tiiic 
Months of Nowtnbir and ^uenàer with 
fre(h Earth s that is, fuch a$ has not produced 
-Mufhrooms for a IcMig time. Thefc Beds 
commonly afford Miijfhrooms 60m thé Month 
of May to the eatlieft Frofts. The lo>»ier part 
of theife Muihrooms is a Pedicle beâfd<èd in 
that part which is funk into the Earth, and 
bearing on the other end a ibrtof round Head 
in the form of a Cap. The upper ^art ^ it 
is (pread out into Rays» and the Lamihas 
which pàfs from the Center to theCircutnfe- 
Tènçe, are as it were the Leaves of the^Muto- 
rooms. I don't know whether you will *bp- 
lieve what they tell us, that in the Confines of 
Hungary and Croatia 1:hcrc ^oyf MuAîTQCMns 

' Hift.dcVAcad. 1678. p. 169. 

D 3 of 



38 Of the Plants of the Seat 

of fuch a prodigious itze, that one alone woul4 
load a Waggon *. 

3, The Ginfeng is a precious Plant> verf 
rarc> and much fought after, îo% the fake of the 
Root. TheRootofit is commonly forked into 
two pretty large Branches^ like the two Thighs 
of a Man. And thence comes the Name of 
Ginfeng» which in Chine ft fignifîçs the Tbighs 
of s Many or fomething irefembling them > 

The Ginfeng h9s excellent Venues ; It re* 
vives the natural heat, gives motion to 4 feeble 
Pulfc, purifies the Blood, and fortifies the Sto- 
mach. Thus according to the Expreffion of 
the. Chine fe^ it is the fpirituous Simple, the 
pure Spirit of the Earth, a Receipt for Immor- 
tality. Father JartimXy a Jcfuit, a Miffi- 
onary to Ghma^ fa^ a body of ten thoufand 
Tartars gathering Ginfeng in Tart^rjf. that «s 
fuhjed to the Emperor of C^iiM. This Mo- 
narch buys it at the weight of fine Silver, and 
fells it again four timçs dearer in his own 
Dominions, where it is fold only in his Name. 
Father Jofepb Lafiteau^ the Jefuit, found it 
in Canada. This wonderful Plant is fcarcely 
found any where elfe, but in the Eorefis of 
Canada^ and thofe of TartMy. The miifior 
nary Jefuits have in their Travels met with 
two choice Plants, the Çinfçng 9nd Quinr 
quina or Jefuit's Bati;:. 

? Joara. desSc»r. 1678. p.iTd, » May* 
f Hiit<iel'Aad.i}i8. p.41. ' 
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You arc now, Ariftn^i to defcribe jnc the 
CofFcc-trcc, and teach me after what manner, 
and upon what principles a Philofopher ex- 
trads an excellent Liquor firom the Fruit of 
this Tree: 

Arifi. In the Royal Garden of Plants a 
Tree may be fcen of this Species, between 
five and fix foot high, and an inch thick. The 
Branches of this Tree fpring out from ^cc 
to (pace, the length of its Trunk, continually 
oppofttc by two and two, and ranged in fuch 
fort that one Pah: crofies another. In all 
Seafons they have their Leaves entire i (harp 
at the two ends, oppo(ite by two and two, 
pretty likethofe of the Laurel,, but ordinarily 
larger jmd (harper 5 of a comely green, gay 
and bright upward, of a pale green down* 
ward, of a yellow green in their growth, 
waved in the edges s having two inches or 
more in breadth, above four or five in length, 
and their Stalks very (hort. 

From the wing of the Leaves, Flowers fpring 
up of a fweet and agreeable Odour, each of 
them fupported by a very (hort Pedicle $ all 
over white } with white Stamina and yellow 
Summits, <fi(pofed round about a forked Stile» 
which furmounts the Embryo or young Fruitj 
placed in the bottom , of a green Calix. 

The young Frait is green, clear at firfl^ 
then reddi(h; after that of a fine red, and 
laftly, obfcure when ripe j of the Bignei^and 
J^i§ure aimoft of a hard Cheny* The I^uip 

• D + which 
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wh^cli ^g^fofes it has two Shells^ ixiinutc tnd 
0V4I. £ach contains a ^ecd pval andyaoltçci 
on on^ ficic> ^ndilat, hollow or fiiwQWçd pfli 
theopppfite fide, where the two vç joinied 
together. They call Coffee in the Sfs^lly ichç 
whole Fruil being dyicd 4 and ckof^ed Ç4fffeey 
the Sççdsftript ^ thjpir Covers. ThcCofffp 
of the Broyai Ga^defi ha;s the ùm^ Taûe a$ 
that ^which is brought frpm Atflbf/i ^. 

The Coffee- tree grows in Ar^iffa toward 
the T^çt^à q£ Mâka, to the height çf 40 foot } 
whiiç;thç Diamjeter of its Tninlç 40^^ ^^^ ^^^ 
ca:fd^ fpijr or five inches- It is Com, aliwoft 
continvH^ly in bloiTpm, and bears Fruit two 
or three times a year. 

-Thp-Seed of thç Coffeç-tree pqgl?t tp be 
put iiHo.the Earth quite frelh, if ppfliWe, as 
M. Jvffieu h?s cfcferved in the p.oy al (jardcn. 
This Plàit^t . h$s mi^ltipl ied. It h^s fpread into 
divers .' Çpiintriçs- ft h?^ yeaclijçd as far as 
into America. Caief^ne has its Çoffçfc» 

Thp ttJfe of Çpffçç is cpmmop in Turkey j 
TfrM> Âmmh >a^ E^ri^pe. ?pi? rpafling it, 

Veffcli; of yariiiflied Çarth arc mç^re proper 
th?tn ^fi?,pf Jron pr grj^fs 5 beca^fç the laft 
W^y ÇQflWîWPÎcat^ tp itthf îpiprçlpQP ^f Iron 
prB^afe.. A Sign of its t^eipg rp?{lçd tp a 
due degfeg, Î is its C^lpyr- ÎpçUojing; tp viplet. 
WowH ypijîîiake the JnfiifipA or]f,iguar of it 
4? agfeea^H: ^14 >pr^fitaWç gs rpoiÇbJf , ypfl 
jnuft.powdçr J? the very inçiiie^ ypn hî^ve ^ 

i^ Mem. dfTAc^d. 1713,. p.'^j4;' ■ , ^ . 
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vaind to infijft ît j. and ypw nwift- infiifc it in 
hojilinfi; Watq;, becaufr it thcniloiî^ Icfs ofiti 
VoXdtw Salts that Are piquant j^4 ^P^^i^ <^f 
pleafiog thç T^ftc, and ^Ww?a tji? Bipod* 
Tliofç Salts are pr^baWy the JPf iî^iplçs of itç 
ipeci^l Virtues. r ;: . • 

Eftdox. THc priojCHpil Vivf^ç^of Çpffçc arc, 
as I think, without 4^calwng of. tla^Ta^ to 
fiw41i»tc Pigçftion, /cure thç Hypp^ diflip^tc 
ffowtpurs, prevent Prowfinef^, Jç^çep one awalçe^ 
tçndfir the Ideas 4iftwiJ3:, apd tp «WQfir» tiu? 
Memory. One may give credit tp Qra^cwf 
on this head. 

^rifi. Coffee contain? volajtile Principles, 
both faline and fulphurous, if one judge of 

thftm by the oily xnatter w4iiefe fpp^^^ ^^^ 

the furfef e when one rqalîs it^ ^i . by xl» 
Odour which it diffafcs. Thefe Pxincijf^cs aris 
probably the fource of the Virtue^ which ypt> 
attribute tp It. Thç $altspi(ight to ingide the 
Vitals, and. by that nig^ns facilitate Dir 
geftion. The mixture of the SaJts ao4 SuU 
phur^ Ù) the Blood cau£jp Çi^nnen^atipns» which 
open the Veflcls, and ^jaiijfe pjl?^fjô«dHua^Utf 
to flow. Hence the Hypo' agd Dcos/itnc(i 
are diflipated. JinaUy, ihç^riwiçu&Partidcs, 

wbiph arii^: as fat as thcBi^ip^ a^àtc it^ and 
agitatp the Ttacej to whvh the ideas axe at- 
taiph'd'* This Agnation «w^flantly preto? 
new Ideas to the U'md s m4 i^^ff^ç procce4 
wMn^ and Ml^&^ ld«a«^ 

Thé 
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The Scnfitivc Plant of the Royal Garden 
has fomcthing in it that touches me ftill more* 
Would you not fay that this Plant has fbme 
Senfation, and that it deferves the Name which 
it bears \ Whenever the Finger feems to be 
upon the point of touching it, the Leaves con* 
traâ thcmfcLveSyfall down upon their Branches^ 
and the Branches upon the Stalk. The Plant 
i3 contraâed, and in vain fhould you attempt 
to extend it, or reftore it to its former figure 
by touching it ; it would fooner fuflFer it felf 
to be torn to pieces. 

Eudox. Is it a fort of Bafhfulnefs then which 
contracts it;^ and keeps it fo obftinatdy çoq«) 
traced > 

Arifi. When one approaches it with the 
Hand, there iffiie Spirits out of the Finger by 
Tranipiration. Thefe Spirits penetrate the 
Fibres of the Plant, interrapt the Courfe of 
the Juices, ai^d flop their Circulation* The 
Circulation of the Juices being ftopt> there 
are Fibres which iwell and flirink. This 
ihrinking contraâs the Plant. And this feems 
to be the Principle of the Senfibility of the 
Senfitive Plant. 

Eudox. The Senfttive Plant has fomething 
extraordinary in it $ but according to thejour- 
nais of the Learned^ Germany is j^rtile in Fiants 
much more curious \ They have gathered 
there Morilles which they could fcarcely cut 
by reafon of the Particles of Silver whkh they 

^ Joura. des Sjtv. 17 Mij tSiy p. 143» 
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contained. They have feen a Rod of Silver 
growing in a Wood, and a filver Wand ifiiie 
out of a Rock. Gold has been found in the Pith 
and Veins of Trees. What do I fay? They 
have feen Gold it felf rife out of the Earth in 
fmall Threads, and twift it felf round about 
the Vine i in a Field of Oats they reaped Ears 
of Metal^ wherewith they prefented the Em- 
peror Rodolphusi. 

Arift. Thefe Phenomena, I think, are too 
imgular to be probable. Could the Juices 
deftined by Nature to form the moft precious 
Metals, have been thruft by the Fermentations 
of the Earth into the Tubes of Plants, and 
have taken the figure of them before they 
were hardened 5 or could the metalline Par* 
tides, already formed, afcend into the Plants, 

- as ordinary Juices, in order to aifume therein 
different figures of Plants, by uniting them- 
felves to one another in Tubes diiferently 
turned? The Plants have probably Particles c^ 

' Iron^ iince with a Loadftbne they find Particles 
of kon in the Âfhes of Plants ; and it is affirmed 
that a Brook in Hungary^ changes the Leaves 
of an Qak into Leaves of Copper, which con* 
tinually preiervc their former figure of the 
Leaves of an Oak ' i bdcaufe the metalline 
Particles, which penetrate the Leaves of Qak» 
are united to them, and difpofed according xo 
fhe texture which they find in them^ 

Eudox. 
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' Eudax. The Ideax)! Leavès^Màgs itè my mUut 
both the Enfeté and TdlUfâti -^ I faw in, 
^* Abijfinyi fays a Mifliohary % a Tree which 
^' they call fiDfete. Its. Loaves. are ib lîrge> 
^^ that two of them are fufficient to cover 
^ a Man both behind aàdiiefbre. They hang 
^^ Ilooins with them, they make ufe of them 
^ £br Carpets> - fo( Napkins, and Towels i 
^^ and the^grcen of them is very fine. They 
^^ grind the Branches or thick Ribs of the 
^. Leaves, and reduce thco^ inco • a very fine 
^^ and white Meal, which being ibak'd and 
^ boil'd with Mt}k, is delicious Food ; the 
^< Trunk and Roots are more nourifhing 
^^ than the Branches. They cut the Trunk 
^ into pieces like Turnips^ and boil them with 
^ Meat. Oftentimes the wealthy themielves 
" cat them by way of Regale. The Ahiffines 
** fay, that when one cuts this Tr4ce, it utters 
^^ &^%i and when they would fay thatttiey 
^^ are going to cut an Enfctc, they fay we 
^^ vare going to kill aji Entêtée This Tree 
<' bears on its tqp a long Pod, which contains 
^* five or fix hundred FJga.*' ^ 

The TalUpst ^ is a Tree whkh grows in 
the Ifland of Ceilon. Is is of the height and 
th^ickneft of a Maftx>f a :Shif>. The Leaves of 
this' Tree iuoiiibmefthing ip.them (liil jnor^ 
a(t9hifliiQg thanjiibat of the Enfeti. They 
fay that the Leaves .of the Tîaliipot arc-ilb 

* Father tobo J.Hift. RcUt. of Abipy^ ?• i ^ 3* 
\ Mçip. dcTrcv. May, 1 7.05. p.8^0. 

large. 
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large^ that one of tiiem alone may fervc to 
cover fifteen or twenty Perfons together. 

jirifi. On the contrary,. the Xe^vg^ of the. 
jTea âfc very imall "*. The Tea is a laigp 
fihrub^ much iike our Rofe-buflics. It bears 
white Flowers, fomething like wild Rofes.* 
The Stalk and Branches of this Shrub are 
from the. çairth to^ tint top corvçred with a pro- 
digious ndmber of Leaves, fmall, fharp, dented, 
and of five diffbrent fee». ^ The Ltiyes far- 
theft diftant from the Earth are the fmall eft, 
and in piopMtSdrï as they diidiîbjfl[f;:^iï|b,>t^ 
AikgoMatin valoè. î : v' 

Effdox. A Phnt valuable abd^jEftti^ in all 
ages is the Cedar **. The Cedar is a Tree 
which refenible^ the Fir-tcee, aJD^ây^ gr^eSn. 
PcDbably the compàâ. tattiSBC o^ 'tciihc^^ 
pce&tve^ tbehrjuicô inthetniâddki^ Wintc^^; 
The Oàm flows down froni zimCcàzi. Ick 
aâuloriiîcGcm? and tkeEg^j^iaps nuAkttJify 
of it in cmbadmkig thdr deat^ T^ gji^e ûwie 
Corpfes, even after deaths aiioit è€' li^tMomi. 
fity, which Nahiie beftow&>(Mt^'xtft Wood of 

: Tha moft pvcciods aivdc finghitt Planta hatfâ 
MaKaéîes, » Aqinaaisi hate,; m tk»p cotofejisif 
rinîc Vcgetatioii^ LesCusttwkietigbDïlea&s^rf 
Piaats ÛX SwSaffoOt o£ euriseatt C<»ttrfâ«â0fx«i ^ 



* MdtatK de Tf«v. MaV i7(n^ f > S^iw* 



"^ As off is an excellent fi*efcrv:|tivc agatorf ihe Injuries af 
edliH faftk fttfnd rd afc^ntf ittthr&prdf rife itortr riorYhem 
7 ree^r .aad i« is tUsvrlHçil' iiiBTec(*gle«» lÊÊtf&^tiArîÀiDksfffétti 
falling, HêWzviitMfSfuHçks, . . 

' CÔN- 
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Conversation IV. 
C^^ /iê« Maladies of Plants^ 

jHÂTate the Maladicsof Plants; 
and whence do they proceed l 
Iwait> Efidoxui, your opinion, 
upon this head. 
Eudox. Plants are indifpofed, when an agrees 
able Juiee is not diftributed into their different 
parts. In that cafe you fee them languiih;^ 
Thefe Languours have feveral caufes, namely^ 
the excels or defed of the nutritive Juices^ 
the Malignity of thefe Juices» Fertility itfelf^ 
and external Accidents. 

t. The ExceÊ of the nutritive Juices burftjs 
the Veflels> and produces dangerous £ffufîons^ 
Should the exGciuve Juice become grumous ia 
thcTubes fot want of Velocity, or Space to flov 
in, it will be fiopt« The Juice which con^ 
tinwdly afcends firom the ILoots, penetrates 
and gradually poflefles the Trachcâs, whieh 
arc as it were the Lungs of Plants^ and hih* 
ders the Commerce and Ââion of the Air* 
The Circulation is intercepted and the Plant 
dicsas if it were fufibcatcd. 

z. The- 
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1. The want of Juice produces fhe fadie 
efFcd. A great quantity of Juice is loft by 
Tranfpitatioily as Is obTerved iù. Plants, whicb 
link down during the heat of Summer. If 
none comes from th(t Roots to repair this lof^ 
the Fibres being deftitute of Humours, are 
cohtraâed, loiè their Agitation, are dried up, 
and become incapable of receiving new Juices t 
the Plant lan^ifties and dies. The Leaves 
grow yellow, wither and fall, when the Plant 
no longer futniflies them with a Juice delicate 
enough, and iiifficientiy prepared, to be filtered 
thro* their Fibres. 

iJ The Malignity c^ the Juices caufes the(e 
Xanguours and the death of Plants, by cor- 
-xupting the Organs. Urine, for example^. 
Lime-water, the Water of a Dun^il> a little 
coolRrong, and Beds too hot, bum up the 
f ibjres of the Roots, by the excefi of their 
corrofive Salts too much abated, and put 
them out of a condition of receiving and 
filtering die Juices of the Earth. Is the Juice 
too vifcous > It innbibes, thicicens and fixes. 
It cannot flow, nor afford motion enough to 
At young Embryo in order to open it ^ and 
the Plant, far from bearing Fruit, perifhes for 
want of nutritive Juice, which brings life into 
its Fibres, Stalk, and Branches. 

4. The Fertility it felf of Plants is fome- 
times a caufe of their Maladies. Giving too 
much Juice ta their Fruit tiiey don't preferve 
taoughfornousifliing themfcives. According- 
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Jjf Trw^ teO: fcftUc aïc of iog duratiOn. than 

;.^ jf.'TbçjôJïtçmèl accidents :whicfa câufe tlîfc 
jMal^ie^iOfjPMnts^^e Incifîomy Froâ; Hcât> 
)\^i the-itifpkigof Infcéb^ paifaAtica^Plams^ 

/ : ;IiHiifi&09;. aric jhttitf^^^ arid tsvân ' nfûntal to 
j^ktti4> hif^miÇAK the Rddtt, t)r: ftâp thtilEircaf 
.theif B^Jr, ôr «ihciîwifc Weak the Wdôd; fo 
:^kdr nel i orat^reitiâià Jxtt rtfae ^«rk j bcmofe 
in chA -ctfft; tiirf: Sap cah nd . doi^gfer cohref 
jPQQrifhfxfeitt iator thç différent pacts of thac 

Plant. ' . ^ ,\ , ; ; *j V.iJ: 

t' jVtoft». \iirhich cfilates the Jmctes^ as/ if[ dilates 
Water iqi^y^irêls. whick tt biicaks^ tt»3£^ a^unddt 
jrilc. Fibres of PJarits, ' cleaves thfc ïrees fcnpo- 
jifiitsi di»d fhitcrs tbcm. I 

Heat , x^îolci^: agitatels the Jaices!^ aiHd m- 
tenyates them I o[(cns' f he Foféi of Plants^ diid 
:prf f&s the JftiBteffs outfiof tbem by: the cxcefi 
jpf Agitation» VThe Fi&ccs ibein'^ doftitute à£ 
Juicë5> are rela^ied.* The PUHtf whhotit! ah^ 
force ace prefiiDcl down by thâir weighty and 

'ianguifh. .. , :'• 

. The Hail braifcs the Fihc» cf tfaeJLeairdsk 
aiâd extra^ar^es the inftnitivié Juices: : fiÉt 
^hy is Hail: 14 fs pjernicioos 'when Rain falls ac 
the fame time I 

Atijf. Rain foftens thé Fibres, rcndctS them 
moreflexi&le, .and donfcqo^ntly fitter ta efcape 
she vxoleitec x)f the Hail by yielding;. 

Êudox. 
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Eudox. As for the nipping of Infeâs, it pro*' 
duces Tumonrs upon Plants. Thefe little 
Animals nip certain parts of Plants^ and dc- 
pofite their Eggs in them. The nipping is 
followed by an efFufion of nutritive Juke. 
This Juice being flied, penetrates thead)accnt 
Pores, where it is gathered into a Mafs, di<- 
lates the Fibres, enlarges and puffs up thô 
Fores, in the middle of which the Egg is at 
14ft hatched f and it is a Worm, or a Frctter, 
which finds its Nourifhment already prepared 
in the Tumour. Hence thefe ^eci« of Yefi- 
des upon the Leaves of Elms, Gall-nuts, and 
the Grain of Scarlet. 

The fmalleft Gnats attack the biggeft Trees. 
They nip the Leaves pf jElms, and therein àe- 
pofite their Eggs. • The Juice, who(è ordinary 
courfe is interrupted by the nipping, is ex-* 
travafated and produces Velicl:es, fômetirîies 
as l^rge as the Fift, and full of a ^alm, iti 
which one may fee greenifti Fretters floating, 
which have come out of the Eggs, but ex- 
cellent for Wounds. 

Gall-nuts are formed after the fame manner 
upon the Leaves c^ the Oak. 

Whence proce'eds the Grain of Scarlet *? A 
kind of fm^U Scarabacus, covered with a very 
fineDown, being attached to the Branches c^ 
the Scarlet Oak, which they call Kermès, 
and which is found in hot Countries, nips thé 
Leaves near the Pedicle, and dépolîtes in the 

^ 

Vol. III. E nipping 
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nipping the Egg of a Worm, which at Jaft 
produces a fmali Fly. The Juice being ftopt 
by the n^ping, and by the Egg, ouzcs out. 
A Tumour arifcs. The Tumour forms Grains 
of about two Lines diameter. Thcfc Grains 
arc filled with a Subftance of a very lively red, 
which enclofes the Egg i and this red makes 
a Crayon of Scarlet, , 

The parafitical Plants are . often more per- 
nicious than^ the nipping of Infeûs, They 
call parafitical Plants certain Plants which live 
only upon the expence of others, as the Mofs 
and Mifletoe i for thefe are true Plants^ and 
the Roots of thefe Plants are graffed into the 
Bark of Trees, draw Juice out of them, and 
rob them of their Sap for their own Nourifti- 
ments and by that means weaken, exhauft, 
and oftentimes deftroy them. 

The Mouldinels itfelf, which comes upon 
Plants, fhut up in damp Green-houfes, is fome 
fmall parafitical Plants, of the Species of MolTes 
and MuOirooms, which the moifture caufes to 
fjpring out in the Net- work of the Bark. 
Would you believe that things which appear 
mouldy, are as it were fo many Meadows 
cnameird with Flowers? 

A Virtuofo * affirms, that with aMicrofcopc 
he faw diftinâly, in a fpot of Mouldinefs^ 
upon the Cover of a Book, Flowers, fomc 
in Buttons, others^ blown, and foipe wholly 
in Flower. 

^ M.Hook Miaog. J. dcsSçav. 20 Dec* xMtf. p. 4^9. 

The 
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The Seeds of parafîtical Plants arc extremely 
fmalli and the Winds convey them cafudlly 
upon Walls> Roofs and Trees, where being 
favourably depofited, they grow up. 

^ift. Muft all thefc Maladies, Eudoxusi 
be without Remedy i 

is«4fe>(r. Many Maladies of Plants have their 
Remedies, as thofe of Animals. Incifîons» 
for example, fometimes diminifh the excels 
of Juices. They move the Earth which covers 
the Roots 5 they let in more Air by moving 
it, and likewife cover it with Dung. A greater 
abundance of Juices penetrates to the Roots $ 
the Air makes it enter by the aâion of its 
ipring ; and by that means they cure the de* 
fed of the Juices. 

If the Roots become rotten, Cow's orHpg's 
Dung puts a ftop to it. Are they mouldy ^ 
They wafh them with clear Water, which 
tears and canries off the fmall Threads of Mois 
that are growing up. When a fort of Slime 
relaxes the Fibres, and caufes Obftruâions ca^- 
pable of making the Leaves fall off. Mould 
and Pigeon's Dung produce Fermentations and 
furnifti Salts which unftop the Fibres, reftore 
them to their former ftrength, and remedy 
the evil. 

If fome vifcous Juices render Olive or 
Orange-trees flow. Hen's or Dove's Dung* 
Vine-afhes, and Lime itfelf being mixt in 
Autumn with the Earth, which covers the 
Roots pf thofe Plants, afford Juices more 

£ 2 fluid 
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fluid and efficacious^ and hafien the Flowers 
and Fruit. 

To avoid Mouldinefs, they keep the Green- 
houfes very dry. The Plants themfelves which 
come out of hot Countries, are preferved 
during the fevereft Winters, in Boxes well 
glazed, and not mudi higher than the Plants. 
They ftore the bottom of thefe Boxes with 
Dung. They let firefh Air into them, while 
i^e Sun is in his force : this is always a dry 
Air without Moifture, which does no hurt to 
the Plant. 

The Wounds of Trees are not always with- 
Otit Remedies. If by chance the Branch of 
a Tree is half broken, and the Bark be not 
wholly feparated from it, they draw the two 
parts of the Branch together again, an^ make 
an apparatus capable of flopping the Sap, and 
of hindering the Air from drying up its 
M<MÛure, or from making any alteration in it* 
The Sap either finds, or makes itfelf free paf^ 
fages again, and the Branch recovers. 

Are you now willing, Arifius^ after having 
examined the Principles of Botany, that we try 
which (hall explain the mofl Problems in it ? 

Afift. I accept your Challenge i but fhall 
be well pleafcd firfl to recollcâ: what you have 
faid to me concerning Plants. To-morrow at 
three of the clock after. Dinner^ I fhall wait 
on you in the Phyfick-Garden. 



Con- 
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Conversation V. 

Wherein is explained a great number 
of curious FaSis and Problems^ which 
relate to Botany. 

Eud. neaUaH O R \^hat ufe doe$ it fcrve, 

Arijlus^ to move, dig, labour, 
dung and dreis the £arth Iq 
much.> 

Artft. The Earth being prepared after that 
0ianner, has thereby the xziorc Interflices, pro* 
per for tranfmittixig the Rain» Vapours, AnA, 
Nourifhment to the Roots i more Salts 4ii^ 
engaged and fit for fermeoting and furniihing 
Juices h and more Air fit im feconding the 
Fermentations in theEardi by theaâ:ion of its 
Spring, and for making the Salts and Water 
enter into the Fibres of the Roots. 
. Eudox. Whatever facilitates the opening of 
the Seeds by its Aâion, caufes or haftet^s 
the growth of Plants, Hence divers Secrets, 
of Agriculture, of which the Journals of the 
Learned make mention. 

I • If we burn or calcine Earth, and after 
that water it with a good deal of Water, this 

• E 3 Earth 
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Earth foon becomes fertile, and bears a thou- 
fand different Plants *• The Heat difengages 
the Seed from the terreftrial Particles, opclis 
its Pores, and difpofes it to receive the nutritive 
Juices. Virgil was equally a Poet and Phi- 
lofopher, when he faid, 

S£pe etiamfteriles incendere profuit agroSy 
At que levem ftipulam crepitanfibus were 

jlAwmis I 
Sive inde occultas vires y & pabula terr£ 
¥inguia concipiunt i Jive illis omne per ignem 
Excoquitur vitium, atque exudat inutilis 

humor 5 
Seu plures calor ille viasy & plura relaxât 
Spiramentay novas veniat qua fuccus in her- 

basy &c. 

'2. ^ Steep in Aqua-vitsc fomc Seeds, Lcttlcc, 
Colliflowcr, Sallet, ô'c. Mix with Mould fome 
flaked Lime reduced into Powder^ with a little 
Pigeon's Dung 5 in twice 24 Hoiirs you will 
have Lettice, CoUiflowers, Sallet, &c. 

3. *" Would you have Parfley ? Soak fomc 
Parflcy-Seed in Vinegar, and after having fown 
it in good Earth, throw upon it plenty of 
the Alhcs of Bean-cods 1 after that befprinkle 
the. Earth with Spirit of Wine, and cover 

^ Hon. Fabri. 1. 1. de Plintis, Prop. 99. p. fi^ 
* Journ. des Sçav- 9 Sept. i6jf, p.i^g, 
? J.^cs Sçav, i6W« 

it 
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It well with LiTinefi-cloths. The Parfley will 
ipring up out of the Earth in few hours. 

4. If you defign to raifc Peafe and Beans, 
quickly, nothing more is required than to put 
them into hot Oil for the /pace of nine Days, 
and then to grind and fow them. The Beans 
and Peafe will fpring up in an Hour *. 

Ariji. They compare the Roots to the Sto- 
mach of Animals. 

Eudox\ Becaufe the Roots,like the Stomach, 
receive -the Nourifhment, digeft, alter and 
change it into nutritive Juice. Accordingly 
whenever. the Nourilhmcnt has paftfrom the 
Roots into the, Stalk, one . may obferve, that 
it has taken .a particular Odour, Colour and 
Taftc •. The Action of the Air meliorates the 
Juices in the Trunk. The Heat of the Sun 
refines them there, by the Agitation and Di* 
vifion of their Particles. Perhaps you will, 
not believe what feveral Authors have ad- 
vanc*d, that Plants are formed in the Body of 
Man. Neverthelefs the German ^ Ephemerides 
fay, that a Man voided fmall Mufbrooms from 
time to time, as others do Stones, and that; 
they found, near the right Kidney of a Man 
5 5 Years old *, a Clufter of fmall Muflirooms» 
A T>utch'm^A (peaks of a Mulhroom formed 
in the Bladder as big as an Hen's Egg. A, 
Cane of Sugar, which an Author tells us had 

* Journ.desSçav. 7 Fcv. 1684. p. 47. 

* Mem. dc TAcad. 1707. p. 181. 

* Journ. desSçav. pFev. 1.679. P-JI** 

* JouriL desS^av^ ijFev, 1679. p. 48. 

£ 4 takea 
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taken root and fcnt forth Leaves in the Sto- 
mach of anElephant, is a thing too furprizing 
to appear credible. May not one fwallow 
Seed, which may find in the Chyle or nutri- 
tive Juices, particular Juices capal>le of open- 
ing it? 

Would you believe, ArifiuSy that in Canada 
they have cxtriaâed a Species of Sugar from 
the Maple-tree ^\ 

Afifi.T\içxt are Seàfons wherein the Vcflcls 
of Trees are full of Juices $ as the Spring and 
Sunlitier. This exccô of Juice is the Sap. 
The Spring is the Seâfoh of the fitft Sap i 
ahd Summer is the time of the fécond. In 
the time of the Sap féveral Trees throw out 
their Sap abundantly, if their Bark be but a 
little woiJnded. The excefs of Juices ottzes 
<mt and diftils thro' the vent by th^c Motion 
of its EMicity and Liquidity. Bsnce the Kalms 
and Tur^entihe, which frôceied from Pine- 
trtfei. Nb^ if We fee Tr^s fi> full of dif- 
fcirent Juices, why may not fotne be found 
which bear a Juice of which they may make 
a Species of ougar? - c 

In the time of the Sap 'tht Ttunk is eafily 
ftript of itis Biark. 

Eudox. Becaufe the Juice, whî<h flows in 
aéundance bctwijct the Bark and the Wood, 
cfetachcs the Bark fron(i it by its Motion and 
Elafticity. 

?Mejn. de I'Aca^; ifo?- P'*77' 

^. the 
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. The chief Prdduftion of Branches happens 
at the top df the Ttunk, aiKl when the Tree 
is lopped, one fcarcely fees any new Buds but 
whete it was lopped. 

Afift. Becaufe probably the Sap being 
thrown direftly from below upward, is not 
lufficierltly ftdpt till it be at a certain height' 
from thie £arth> heither does it receive an ob- 
lique Dircdiôn ftf ong enough to turn it afîde, 
and force the Bisdsthat are towards the oat« 
part to (hoot out and opea. 

The hardfeft and oldeft Trees ordinarily ^ 
(hoot out their Leaves later than the others. 

Eudoic. Bec&ufe thêikr puts being moreddfc 
and compaft, the Saj^ fiiids in them paflages 
leTs free ; and the buddtflg is later in them 
than in Trees whofe parts arc nacre flexibte, 
atad more impr ignited wi!th Juices. 

What think yduj, Anftm^ of what we are 
told of an Aloes, which after having been in ' 
the Garden of Montpdier time out of mind, 
foddénly fhot out a Stem when it feemèd 
to be withering and dyings fo prodigious that 
in left than 24 Hoiurs the Stem arofe to ùit 
height of 2 o foot, with ia rioife of Thfundcr * *? 

Arift. Perhaps tfac hardnefs of the Bark or 
Covering had for à k>ng time retarded the 
rife of the Stem, it might have been folded, 
tjrie Juices being impregnated with Air, had 
(tenetrated into the Ebres with violence ^ a 
grctt quantity of other Juices had remained 

\ Mena . dcTrcv. Nov. 1 7 08. 
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about the Roots, and finally the fudden Rup- 
ture of the Bark or Covering, had at once af- 
forded a free Paflagc. 

The Stem being fhot out by fome violent' 
Fermentation, and by the Spring of the inter- 
nal Air extraordinarily comprefs'd, muft have 
been too quickly explicated with its Leaves. 
The Juices heaped up round the Roots had en- 
tered rapidly into the Plant by the cxcefs of 
Fermentation. The Fermentation and this 
abundance of Juices produced this fudden Ac- 
cretion. And the fuddenncfs of the Expli- 
cations would caufe in the Air that impetuous 
and alternate Motion which made the Noife. 

Eudox. However that be. Honey or a Species 
of Manna is found upon the Leaves of certain 
Trees. They have often remarked upon 
Leaves, and particularly upon Leaves cxpofcd 
to the Sun, a vifcous, oily and fwcet Moifturei 
of which no traces were to be feen upon the* 
Plants till after the Sunrifing *. 

They have feveral times obfcrved the Bees 
gather this Matter upon the Leaves of Trees, 
and load themfelves with it as they load them- 
felves with a Juice of the fame nature, which 
is found upon the internal Surface of the bot- 
tom of Flowers. Now this Juice is a Species 
of Manna or Honey. Accordingly Honey/ 
as Vliny has remarked, retains the Taftè of 
the Plants from which the Bees have gathered; 
the Juices, Hence in certain places it is per-; 

* Mem.dcl'Acad. 1707. p. 477. 

nicious^ 
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nicious^ in others moderate, and in fome ex- 
quiflte. But whence proceeds this Species of 
Honey or Manna ? Is it from the Dew, as the 
Antients believed ? 

Arijl. It is the moft exalted And elaborate 
part ÔÎ the nutritive Juice of Plants. This 
part of the Juice being refined and rarefied by 
the Heat, is thruft into the Fibres of the Leaves i 
and forced to come out, it tranfpires thro' 
the Icfs contraded Pores. Is it, not true thaf 
the Manna of Calabria is the extravafated 
Juice of the Alh-tree ^ ? Hence Honey retains 
the Tafte of Plants upon which it was ga- 
thered. 

Do you believe, EudoxuSy that Leaves ^ç 
very neceflfary or ufeful to the Fruit ? 

Eudox. The Juices are brought to pcrfedioa 
by circulating in the Leaves s they arc thereby 
the more delicate. Befides, Leaves ferve to de- 
fend the tender Fruit from the injuries of the 
Air. Accordingly when the Caterpillars de- 
vour and confumc all the Leaves, you fee thç 
Jrees languifh and bear only abortive Fruit. 

jiriji. But why arc the Trees, which arc too 
fertile, the leaft durable ? 

Eudox. Becaufe in proportion to their bignefs 
they expend too much Juice in nourifhing their 
Fruit, and do not refcrvc enough of it for 
nourifhing the Roots, Trunk, and Branches, 
as wc have already obferved. Accordingly, 
they not only cut Vines in order to make them 

1^ MCPL de TAcad, 1797* p. 178. 

(hoot 
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fhoot out more Brancihcs, but alfo that they 
may not bear too much Fruit, as Hedges of 
low Vines do, which have never been cut. 
They bear a great quantity of Fruit. For 
•which caufe the Vine-dreflcrs, who drefs Vines 
which they farm, fometimes negleft to cut 
them the laft years of their Leafes, or cut them 
too long, that fo "they may have the more 
Fruit, and this is what they call drawing to the 
Wine ^ * . But if they negleft to cut the Hedges 
for two or three Years, they decay thro' tht 
continual bearing and confuming their nu- 
tritive Juices. 

Oftentimes whpn they cut the great Branches 
of Trees, they cover the Wound. 

Arift. That is to hinder the Juice from run- 
ning out, and to oblige it todiffufe itfelf in- 
to the Subftance of the Trunk or other 
Branches. They like wife make a fort of Dref- 
fing for the Wounds of Trees which they havfc 
grafted, in order to reunite the Juice, and to 
conftrain it to run thro' the Scyon, and by its 
thickening, to make a kind of Cicatrice, whofe 
Edges fwelling, recover the Wound. * 

Graffed Olive-trees from which you cut off 
the Bark below the Graff, without cutting the 
fuperiour Branches, bear more Fruit that Year. 

Eudox. Probably becaufe the Juice, which 
makes the Flowers and Fruit, is that particular- 
ly which paffes through the Pith, as we have 

^ Mem.derAcad. 1707. p. 284. - 
. * TinrauVin. 
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obfen^cd ; and becaufe the Bark being cut^ 
the Juice which that ought to convey, is filtred 
and mixed with that of the Pith, 

Have you obferved, ArtfiuSy that Orange 
and Fig-trees being plantedi^in fmall Boxes> 
bear the more Fruit " ? 

Arifi. Becaufe in the fmall Boxes the Sap 
of the Orange and Fig-trees not finding room 
to extend itfelf in the contraded Roots, is 
employed in greater abundance in making the 
Flowers and Embryo's of the Fruit to bud. 

Why do they make the Beafts eat that Cora 
which bears too many Leaves \ 

Rudox. In order to force the nutritive Juice 
to filter into the Stalk, and to make it run up 
into Straw. Bnt laftly, what caufcs the Ma- 
turity of Fruit ? 

Arifi. The Heat divides and attenuates to a 
certain degree whatever is too aqueous in 
Fruits, and renders the inapcrceptible Particles 
finer and more proper for ftriking the Tafte 
without hurting it^' and this is maturity. 

But do you believe, Eudoxus^ that there is 
in Plants an imperceptible Tranfpiration ? 

Eudox. Why do wc fee Plants incline to- 
ward the Earth, and flag in the Heat, and re- 
fume their formée vigour when the Cool re- 
turns > Becaufe the Heat throwing out of the 
Plants, i>y an in^perceptiblc Tranlpiration, a ' 
great quantity of Corpufdes, the Fibrçs are 
cmptiedi relaxed, lolfe their fîrmnejfs^ and 

" Mem. dc TAcad. 170/. p. 53/. 
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yield to the force of Gravity for want of Cor- 
pufcles or Spirits capable of fwelling the fi- 
brous Tubes. Therefore when the Bodies of 
Animals have fweated very much, they grow 
faint, becaufe an exceflivc Tranfpiration has 
deprived them of the Spirits neceffary to ani- 
mate the Body* But (hould the Cool give 
new Juices- and new Spirits to Plants, they 
fwell the Tubes, fill and ftraiten them again 5 
and this is to reftorc Plants to their former vi- 
gour. Thus when fatigu d Animals are re- 
frefli'd, new Spirits fill the Nerves, and reftorc 
to them their former vigour and firmnefs. 

The Motion of the Turnfole, which feems 
to follow the Sun, does it not proceed from an 
exceflivc Tranfpiration ? 

Artft. The parts of this Flower turned to-' 
ward the Sun, being relaxed by the exceflivc 
Tranfpiration of their Juices, while the» parts 
turned away from the Sun are not at all fo, 
or at leaft mucli lefs, find themfelves conftrain- 
cd to fink under the weight of the Leaves and 
Flowers, and to fuffer them to incline toward 
the part which affords them the weakeft Prop. 
This part is toward the Sun. Hence the Turn- 
fole feems to follow the Sun, or to turn about 
at the pleafure of this Planet. 

Eudox. It is likewife probably the aftionof 
the Sun which makes fome fort of Rofcs Jn 
China appear to change colour twice a day, 
and to be fbmetimes white, and fometimes of 
a fine red mixt with a little Violet like the Pur- 
ple, 
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pic. The texture of the Fibres being changed 
by the aCtion of this Planet, by the difference 
which it caufes in the Juices, remits the Rays 
differently, and the Rays being differently mo- 
dified and matched; make thofe different co- 
lours, which 'the fame Flower alternately pre- 
Icnts to the Eyes. 

Arift. But why does the Convolvulus fhut 
up in the night-time, while the Marvel of Pe- 
ru is blown ? 

Eudox. That proceeds from the different 
cxtenfibility of Plants. If Nightfhade has Pipes 
hollow, flexible, and as it were outwardly 
cylindric, they will fwell in the Night, be- 
come ftrait, open the Flowers, and blow. 
The Sun will dry up thofe Tubes in the Morn- 
ing, the oppofite fides of the Flowers will 
be drawn back by the a£tion of their Spring, 
and the Flowers will hide themfelves in the 
day-time. By a contrary Difpofition of the 
Tubes, the Convolvulus will fhut up in the 
Night, andopenintheDay. 

A young Plant fhut up in a Cellar, or in a 
Room, whofe Window is open, turns as of 
itfelf towards the Air-hole or Window. 

jtîriftr The young Plant being impeird by 
the Juices, which circulate in its Subftance, 
and by the Air which furrounds it, and being 
very flexible, ought to turn its Stalk and 
Branches toward that fide where the PrefTurc is 
leafl. Now the PrefTure of the Air is leaft 
toward the Vent and Window j for there the 
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Air yicids oftner and more eafily, becaufe it 
has there a neighbouring Paflage, and is more 
rarefied and warmer. By the fame principle 
Trunks and Branches feem to avoid Efpaliers, 

But whence can the twifting of the Hops 
and other Plants of this fort proceed ? 

. Eudox. Thefe Plants being too feeble to 
fupport tl>emfelvcs, and meeting with a Body 
proper to fuftain them» lean upon it i the 
tender Fibres which touch the Body that fcrves 
them for a Prop, being contraded by the Com- 
preflion, fhrink a little, while the external 
and oppoike Fibres are lengthened. This con- 
tr.aftion of the fibres determines the parts, 
wjiich grow up, afterwajrds, to ftay themfclves 
after 'the fame manner. Their Fibries arc 
alike contraâed» and produce the fameEfCcâ. 
Hence the twifting of Plants. 

I don't know whether you have feçn Branches 
of Trees preis'd down by the weight of Oifters* 
Father du Tertre^ a jacobine, in his Hiftory 
of the Antilles ", fays, that he faw in the Ifland 
of Guadeloupe-, feveral Trees fo loaded with 
Oifters, that the Branches of them broke, 
being bent down under the Weight : and the 
fame hath beenobfcrved nejr Tlynufuth''. 

Arift. Probably the Waves of ^the Sea, 
which are ipread over thofe Branches, depoficc 
Qn them the Seed of Oifters, which is attached 

" Journ. desSçav. if Avril, 16^7. p. 88. Hift». <îes Antilles. 
® Hift. of Nat. Rarities of En^and, Journ. lies Sçav. 166 j, 
• jJiiio,p. iij, 

to 
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to them ; and the Oifters being hatclj'd, arc 
nourifhcd there fo much the more eafily, be- 
taufc the Flux and Reflux of the Sea rcffeftics 
them twice a day. 

Eudox. Plants are often a Prey to Infers > 
but their being impregnated with certain Salts 
is fuffident to prbtea them, becaufe thofe 
Salts are hurtful to Infeds, whofe Fibres they 
tear into pieces. For example^, they boil in 
a Pail of Water, for the fpacc of half an hour. 
Rue, Worth wood, and Virginia Tobacco, an 
liandfdl of each^ after that, they prefs out 
the Water, and with it they water Plants three 
or four times when they are in BloCTom : this 
ÎS enough to fecure them from Caterpillars and 
black Flies i and an inlaid Floor being foak'd 
with water, with which one has mlx'd corrofivc 
, Sublimate, is inacceffible to certain Worms^ 
which otherwife would eat into it '. 

One thing fhll, which at firft may ftem fur- 
prizing, is, that in the Antilles eVety thing 
ihoots forth during thfe Winter ^ 

The Fields there are then covered with green. 
On the contrary, in Summer, the Leaves fall 
offi and the grcateft part of the Plants die. 
One itt% the Reafon of it very foon. In thofe 
jflands it is hot even in the Winter irfclf, and 
in Summer the Plants are burnt up with execÂ 
five heat. 

^ Jourh. desSçav. 5 tuiii. t^yc. p,t/5. 

'ï Hift. dc I'Acad. lyof. p. 38. 

^ Hift. des Ancilks. Joum. de^Sçav, 16^7. p.SS; 

Vol. III. F \V'oul«l 
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Would you believe, AnfiùSy that Plants die 
at laft for want of Blefpiration ? The Rcfpi- 
ration of Plants is one pf the Obfervatioiis of 
M. Màlpighy^ confirmed by a later Author in 
a very ingenious Difcourfe upon this Sub«- 

jeft/. 

Arijl. I only waited, Eudoxus^ for your 
Opinion upon the Rcfpir<atioh of Plants. 

Eud. 1 . When we fee Tifh die for want of 
Air in purified Water, we rcafonably i judge 
that they refpire in Water itfelf. Now Plants 
die as Fifh do, in purified Water 5 and Water 
impregnated with Air prefervcs thehr life. 
Thetcforc biie may fay, ^r leàft with fomc pro- 
bability, that Plants re(piVc. 

2. We are convinc'd thatlnfcffcs h^vc need 
of Refpiration in order to ' live, becaufc Oil 
which ftops the Dufts of their Refpiration, 
makes them die. Now the mere fmell of Oil 
is fufficiènt to make fcveiral Plants die 5 a drop 
of Oil being'put to their Roots is fufficient to 
kill a great number of them. Therefore it is 
probable that Plants ha^w need of Refpiration 
as well as ïnfefts. 

3. In (hort, if Plants attraâ: the Air, and re* 
jeu it fucccffivcly, this is a fort of Refpiration : 
But, I . Plants attraa the Air; for it is certain 
that thofe green Branches, which while they 
burn on one fide, fend forth on the other -a 
Puff like to that of the iEolipile, contain very 
much Air. Fruit whofe Smbftancc is fpongy, 

f Mem. dc Trcv. 1712. Mai. 

as 
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as Ckrâns and Oranges, arc hardly any thing 
elfc thaa ^ nionber of fmall Corners full of 
Air. Green Peas and Beans newly gathered, 
aire inflated even to burfting by the dilatation of 
the ifif ef nd 'Âir in an Air-Pump. 2. Plants 
throw 'but Air. As they tranfpirc confidera- 
bly, and incdSkntly receive new Particles of 
Airwith their Nouriflimenc> . if they always rc- 
tain'd the ûmc Air, the Air ought to fwell 
them jftratfgêty, bceak their Fibres^ and make 
them fade away. • 

• 4.^LaiÔy, to receive and rejcft the Air alter^î» 
nâtety is Re^iration. But Plants receive and 
't^c& the Aitalternatelyv They cannot dilaté 
and contrad themfclves alternately, without! 
receiving' and r^jeâing- the Air at the fame 
time I and they do dilate and contraâ them- 
fclves after that manner. The Juices pro- 
pelled by Fermentation into the Plants ought 
to dilate the Tubes, and the Elafticity ought 
afterward to contraft them» Therefore, &c. 

Accordingly in the internal part of the 
Roots they perceive two forts of Duds, the 
one which receives the Juice, and thcfe are the 
ligneous Tubes ; the other, which carry the 
Air into the Cellules, are the Tracheae. Thefé 
Tracheae very much refemblc thofe of Infefts, 
. and arc dilpers'd after the fame falhion i being 
dlfpofed along the Plant» formed of a minuta 
Lamina, fometimcs united in their courfc, 
and fometimcs widened in form of fmall Cells. 
Thcfc Cellules are probably Refcrvoirs and 

P a Lobcsi 
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Lobes, if I may fo -call them, tutowlm^th 
J^ir; is conveyed through the Tube of. the 
Tracheaj in order tb ; pafs thence into the 
J uices, , and to give thcfti that . fluidity which is 
requifite. for their Circulation, and conveying 
LifetpthpwholçPlant.;; This Air, which en- 
tered in the Dilatation, UTucs out atlaftrin the 
contraàing of the Plant. Hence in. fome 
froall Por« of fcvcral .-Sponges, which come 
fronatheSea, thq:e is Obfbrved a kind of Mo- 
tion of Diaftole and Syftole'. . 

^rifi> I believe, Eudoxus, that fo great a 
number of Effefts being. «xplaiacd, may fiir- 
nilh us with tbeKnowlt<%e of an infinity of 
others. 

Éudex. The Knowledge of: the. human 
Body, and of Plants^ affbtds us àigtncral idea 
of the StruaurcandMechanijfnlof theBodies 
of Animals. Nevçrtjiekis, Animals dcftrvc at 
ieaû one Converfatioij. , . 

' Hill. dcI'Acad- i7to. p:?}. ' 
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Conversation VI, 
C^(?« Uintah, 

> < • 

J?iy^.' ttllllSSi H H generality of Mankind 

make no great account of k^ 
nimals, % -they tread. Infcds 
undicr thsir; feet : yet when- 
ever wc lopk upon the fmâllcft InfedS;, or vileÇ: 
Aninials^ aç Philofophçrs, . thç Mind ji^ f<;izc^ 
with admiration.. What variety of.Specic^^! 
We quickly ijeethat the bouijtifal Ijand, which 
formed therh,; rauft txave been guided by^aji 
infinite WiiHom, ' _ 

Artfl. Probably *11 AnimaU proceed ^Ifo, 
as well as Men, from Sperm or Egg$, which 
the Author of Nature placed at firft in the fîrÛ 
Animals of every Speties, and which want 
only to be hatched and unfolded. 

Eudox. YoM give tbem a noble Origine^ 
Some ^reat Philofophers hâve vilified doe ori- 
ginal of Infeûs fa far, as to attribute it to Cor* 
xuption. Corruption hatches them ; but this 
is after the Flies have depofited theiç Eggs^ 
Thus fuch Bodies as fecm to engender' fnitiil 
l^fefts, when they are corrupted in a pa;t,Jic^ 

F 3 ' ccÏÏiblç 
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ccffible tOythc Flics, produce none when they 
happen to be cocFupted in a part4o which- tho 
Flics have ho accefs *. Could Chance, a for- 
tuitous Concourfe of Particles, produce BeiQgs 
fo regular, and in which Art is fo much fupe- 
xiour to the underfta^ding and skill of Men? 

The Eggs being once formed, Wc conceive 
how the Embryo is explicated. How is it 
hatched, for example, in an Hen's Egg > A cer- 
tain degree of Heat agitates the liquid Matter, 
which enclofcs the Embryo j the Heat divides 
this Matter, attenuates, digefts, aud makes it 
flow through the ISRaVel into the Body of the 
little Animal. The Vcffels which receive it 
fucceffivcly, dircft it toward different patts of 
the Body, in order to convey to thçm Nou- 
rithmcnt. Accretion and Life: Do you know, 
jiriflusy in what manner they hatch Çggs in 
ty^gypU without the Aid of the Hen ! 

jiriji. I fhall be glajl to learn it. 

Eudox. It is equally curious and certain. 
1 learned it from a Perfon who faw it t- There 
arcOvchs for Chickens; 1" hefe Ovens arc in hoi- 
low phccsj^and btjilt in form of a Dortoir, with 
an Alley iij the middle, and four ot fiye'RoomS 
on each fida îhé Door of tfie, Alley is low, 
narrow; and ftopt with TTow, in order to pre- 
fcrvc the Heat. ThcE^obms are four or five 
foot itt breadth, and fiftceii iû length, or 

f Mem. des MifliotisdeUCon)p.de J. daas leLevantj p. 7^. 
fom.t. ' ' ' 

thereabouts j 
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thereaboutsj they have two Stories, the one 
level wirii the ground, the other has two 
floojcs. The lower one has a round hole in 
the middle, and the other is vaulted like a 
Dome, but open. Inftead of a door, every 
Story has a little window, a foot and half 
roun^l. 

At firft they put four or five thoufand Eggs 
at leaft into the lower Story, They kindle a 
Fire, in the upper Story, for an hour in the 
Mqtning and another in the Evening, during 
the fpace of eight days. This Fire is made 
of Cow's Dung, or the Dung of othct 
Animals, dried and mixt with Chaff. While 
the fmoak comes out of the hole m the 
upper ftorv, they elofe up with Tow the round 
hole of the Dome, and the little window of 
the lower ftory, that fo the heat may be com-, 
munrcated thro' the vent of the floor to the 
ftory where the Eggs are. 

After the eighth day, they fupprefs the Fire. 
They put a jpart of the Eggs into the upper 
ftory; where the Fire was dayly kindled. 
They Ihut up the fmall Windows of the tv;o 
Stories. They, half open the upper hole of 
the Dome to let in Air. The Eggs are thir- 
teen days in this condition of an agreeable 
and concentric heat, which prepares, infcnfi- 
bly digefts the nutritive Juice, and makes it 
flow into the fubftance of the Embryo. The 
eighteenth day after operation, " you may fee 
" thro' the Shell the Embryo ftir and nourifti 

F 4 . "it 
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^^ it fclf with the Yolk, which it fucks in 
^^ thro' the Navel. The twentieth the young 
<< Chick fplits the Shell with its Beak/' He 
that manages the Oven, widens the gap a little 
with his nail. The one and twentieth at nopn, 
or the two and twentieth in the morning, the 
Shells are broke, and the Chickens are freed 
from their Prifons, There is at once an Army 
of little Volatiles. Ycfterday you might havç 
feen thoufands of inanimate Shells, and to- 
ri ^y they are thoufands of fmall living Birds, * 
which have no fooner fccn the light than they 
know how to difcern and l9y hold on what; 
may prefervc their life. 

The wonderful Operation of Chicken- 
Ovens can only be perfojrmed during the Au-, 
tumn and Winter, The Spring and Summex? 
are too hot. 

j^rijl. I admire the Art which hatches thou- 
fands of Chickens at the fame time. Would 
it not fucceed in France ? 

Eudox. The Dircdors of theChicken- Ovens 
have offered themfelve^ to come and build 
fome here, anf^cring for the fuccefs. 

However it he, the idea which we have of 
our own Bqdy may be of ufe to us in pene- 
trating into the Mechanifm of the Bodies of 
Animals. But let; us not attempt to unravel 
all that is curious and iingular in every Species. 
Life would be too fhort. Let us however 
recoiled fome traces of the.yiftpry of Ani-; 
jp?is, ' ' ' 
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For my part, I am charmed when Tread the 
Obrervations pf Arifiotle upon Bees \ oj? 
when lobfcrvp in a Bee-hive of Glafs, or in 
a Flower-garden, the Strudure of Bees, their 
Kumber, Government, Funftions, Induftry 
and Paillons. Bees ^ have two Jaws or Jaw- 
bones in the Head, and a Trunk near the 
Keck I fix Feet ; a fmall Bladder deflin'd to 
receive and bear the Honey, which they fuck 
with theTrunki and rejcd thf b* that part of 
the Head which is between the two Jaws i and 
a Sting in their hinder part. They make ufc 
of their Sting Jiot fo much for attacking 
others, as defending themCelyés. It terminates 
inwardly in a little Bladder fiilf of à venomous 
Liquor, and is hollow. When the provok'd 
Bee dings any one, the Liquor being comprel^ 
fed, ifliies out thro' the paflfage near the point» 
flows into the Wound, and inflames it. Nevcr- 
thelefs, if you draw it out qiiickly, little ve- 
nom enters, and there happens but a fmall 
tunqoun If the Sting, being ftruck' in, is grap- 
pled in the pricking, it remains there, the 
Body of the Bee is torn in the effort which' 
it makes to fly away after it has avenged ic 
ielf $ and the Wound which it has made in 
you, cofts it its Life : Animafque in vuln^re 
fonunt ^ 

* Book 9. of the Hifl;. of Animals, c,4«« Book 3. of the kinds 
ef Animals» c. i». 
** Mem. de I'Acad. 171a. p. aps* 
^Virg. Qeorg. lib, 4. v. a 38. 
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Oftentimes there arc t or lothoufand 
Bees in one Hive i they have counted as good as 
1 80ÔO. They find among them a confidcra- 
blc niïmbcr of Drones, which arc ordinarily 
one third bigger and Ipnger than the Bees, 
and without a Sting. Sometimes one fees in 
a Swatm two or three Bees at moft which arc 
longer, and of a more lively colour than the 
Drones, but not lb large in proportion to 
their length. Commonly there is only one 
of them, which is eafily diftinguifli'd from the 
Drones by its Colour, Bulk and Shape; and 
this is the King. This Ring is doubly the 
lather of his People, fince he knows how to 
ijiake Plenty and Order reign iix his Domi« 
nions, and becaufe he alpnc has Fruitfulnels 
to his Iharc. Amongft the People of the Bees 
fome are deftitfd to. go and gather Wax and 
Honey upon Leaves and Flowers ; others to 
take in the Crop, and to raife the Edifice of 
the Combs ; others to polifh and pcrfeâ: them ; 
and fome to hinder the indifcrcet and rafli 
Infefts from coming to difturb the pubjick 
order and reppfe. 

The Wax which is gathered upon ttowers, 
/cems to be the Duft of the Stamina. The 
Bees which gather the Wax, make it pa(s into 
a Cavity which they have in their Hind-Legs. 
Sometimes in order to carry pff finall Parti- 
cles of Wax with all the Hairs, wherewith 
their Body is covered, and to load themfelves 
on all fides, they roll themfelves upon the 

Flowers» 
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Rogers. Whctt tltey arrive at tShe Hrvc, they 
make thfcittfelVëi heard by a motion of thcit 
Wings i ^é otHéfs^ofteh coche and aflîft them 
to unload, taifctht Wax, temper it, knead it, 
^d go to wirfc: with it. ' 

Fpr the nioft pm they begin the Edifice 
at the top of tfic Hive. It con-fifli* of Combsi 
Th$ Gombs arc Plahcis pcrpthdîjeular to the 
Biafçof th^HiVc, and perforated with ahtim^ 
her of Holes. The Holes arc Hexagons, of 
{mall Celts with ftx fides, every one of thcni 
lit for the rbntarrrmg a Bee. In proportion 
as diofe wHith^lfeird the Walls of the fmall 
vraxcn ^ City' advance their work, others arc 
iéhiplôycd iii perfe£fcing and polifhing it wkh 
their Jaws i they turn the Ariglcsafter a curious 
manher, plalh^hè^ Surfaces, finifti theSidcs and 
Bafcs, and coittpleat the Whole. ' 

OcconomyftGresupthefuperfluous Particles 
of Wax in ftyrttè Cells, while Forc-caft goes 
in qucft of Honey. The Bees, which are 
charged with the care of gathering it in, con- 
fume only a fmail portion of it for their own 
nourifhracnt,^ carry off the reft in their little 
Bladder, and dtçpoftte it in the Cells, which 
arc as it were the publick Magazines, where 
the People find fweet novuriftimcnt in Winter, 
when they have a mind. 

The Bee-holes for the moft part are tfaç 
Cradles of the young ones. 

jirift. But how are the young ones brought 
_f orth ) How arc they reared i 

Eudox. 
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Eudox. The King, or radier the Queen ta 
the Becs, (for fhc is the Mother of t^ie Bees) 
being attended with ten or twelve Bees that 
arc ntioft confiderable, and walking with a 
grave and fcdate pace, vifits ^he Bee-holes* 
She hath been obfcrved ** to entçr into eight 
or ten Cells, one after another» and to leavç 
in every one of them a little white Wori^, 
or an Egg, While the great Bee is in a Cell, 
thofe who attend her are difpofed in the form 
of a Circle i . and if you faw theAdion, Air, 
and Motions of the Retinue, you would fajç 
that they were forward to carefs her with Feet 
and Trunk, and applaud her on account ^of 
her Fertility. Tlç^ teeming Bee places in thç 
jargcft Holes the Eggs which.ought to produce 
the Difonçs,^ a^d the Kings or Queens. Afte;: 
four days the heat of the Hiye makes the Eggj 
tp hatch fmail Worms. Sometimes the Bees 
fprinkle a certain .Liquor, over thefc litdc 
Worms. The Worms are eypliiqated, a^4 
they bring! them Hojicy for nouriflimçnt. 
After eight days t;hey flop up the Holçs witl^ 
fmall coverii^gs çf Wapc^ very thip. Abouf 
twenty day si aja:er.thç^ Eggs ^ave been laid^ 
you fee young Bees bore . thro' the dojgr of 
thcitCcll^ with their Jaws, luakp themfeLves 
paflages, fly away the fame day,, bçing pro^ 
hably allured by the ifeentof the Honey and 

ax, gather the Wax and Honey upon , thç 
flowers, and with dexterity dçppfite their 

^ Mem. del'Atad. 1711. -7.913. M.Maraldi. 
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Haitvdl in the Magaizines ofthe Hive. . Scarce}/ 
are they brought forth, but they know all the 
iAiftoms, and all the ufages of the Manfion 
which has .feen their Nativity. Already are 
they as zealous for the publick good> and as 
skilful, as thofe which have grown old in the 
cxercife of all the Employments, thro* which 
one may pais in the Empire of the Bees. 

But would two Swarms live thetc any long 
time together I One mufl: give place. It is fcarce- 
ly departed, when that which remains (ets itfelf 
to produce a new one. They labour night and 
diay in the Hive, in Summer, peaceably enoughs 
But Peace cannot laft long amongft Men, 
why fhould it reign always amongft Animals ? 
Erom time to time there ace > flngle Combats ; 
amongft the Becsj and toward the end of 
Summer, when the . crop of Honey is not 
fuificient for Winter, there is fometimcs a 
general battle. The fight of the Drones, 
which they con jeâure to be the Males, bui: 
which then become ufelefs, provokes the 
people of the Bees, and the indignation of 
this people, however wife, becomes terrible. 
They are fçen to throw themfelvcs in crowds 
upon the Drones, and to drive away or kill 
them. There is no quarter 5 their viûorious 
fury does not fpare the young Drones thcm- 
felves. They pull them away, even thofe 
little ones, from their holes, that they may 
cut them to pieces $ they tear them unmer- 
cifully I and in a fhort time you fee the bottom 
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of the Hiye ^covered with their .fcittaned 
members. 

But Bees have a dreadful eiiismy in the c61d« 
In odrdeTito^ fecùre themfdv^s âom itdnWiàr 
ter> they agitate thcmielves^ aiuLithis ^sca^ 
tion càufes aheat, which is xotmhunicatedto 
théglaffies o£ the Hive, whore iras very per- 
ceptible- 

Thefe Obfcrvations are curious; theyaffed 
me; I know not whether they makethe £ucnie 
impreilion upon you. 

jiriji. Can one obferve,^ widiOM: amaze* 
ment> in thefe (mall Inièâis» £> -much fore- 
itghr, Induftry, Love of orckr^ :aAd;pâci{Eîc and 
warlike Inclinations i My- imagination recol- 
leas a fpecies of Animal, whith di(covers 
much le& underftanding, but is infinitely biggei") 
and that is < the Whale. I love to £incy to 
my feif a Whale of 60 % roo, 200^ foot long^ : 
Kamral Hifiory' aflures us that lônkie of them 
have been feen of this bigne^s^ aad tbey^idy" 
that the Head naiakes up ^a third part of their 
Body». 

Eudox. If thêfe. huge Animals 'W^e as fu* 
rious as the provok'd Bee, with a blo^ of 
their Tails they would make Gallops fly in 
pieces, and would be terrible to Ships. 

Arift. Luckily the Whale. docs not make 
life of its iirength toido any mifchicf . It wifhes 

^Mcm. deTrcr. 1717. p.ioo;« 
^ JoucD. des S^av. 1683. p. 3^1. 
« Mem. dcTrcv. 1717. p.iaoj. 

no 



Conv. VI. Of An i.m a l s* 79 

t» evil; not even to thofe who tEink 6a 

oothing elfe but to deftfôy it. - It flies coa- 

tinually, and tlm is ^hat embbldem Avarice 

to purfiieit. One Whale alon^> of about 

60 foot in length, yields dn hundredHogflieads 

of OiL Thus the :North Sea b ibmetimes 

covered with betv^n feyen and eight hun^ 

deed SixaUops/ employed in fiihic^dSor Whales. 

Thete act in one Shalldp fix orfevén Men* 

One of them» twho is upon the ifbre^pan, 

holdsin fais hand aHarping-Iron^ whiéhis at the 

end of aRopeitf ibctiehundrcds of fathoms. 

The , Harplneer :darts the Wiule. The Whaie 

bei|ig wounded, contrââs, and- being contra^- 

-cd, becomes heavier. than an equal volume 

of Water; being : heavier, it .finks, and runs 

away with rapidity. The Rope iruns, the 

Rowers who ho^d it, follow. The Strength 

of the Whale is at laft exhaufted by the I0& 

of Blood. When they perceive it to draw 

weakly, lèverai Gallops unite together to draw 

it back, and they put an end to its life by 

darting it with Spears \ 

Endox. You feem, Atifim^ iohave re- 
ferved your admiration for the Inggâft^Âni- 
mais I and yet the finalTefi: are .thofc which 
furprize me moft. Is it not aftonifhing that 
the foriBice of the £arth isoverfpre^ with 
an innumerable.multitude of Animals sdmcft 
infinitely fmall, whoj find their nourifhment 
both in the Juice of Plants, and alfo in 

* Mem.deTre?. 1717. p. »oo^. 
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Minerais i Tht greatdl pairt of Minerals and 
Plants being infufed in Water^ make it fwarm 
vith Infeâs inviiîble to the naked Eye. I 
have feen thou&nds of them with a Micro- 
fcope in the hundredth part of a Drop. They 
fwimmcd in it, met one another without 
ciaihing^ and leapt about at freedom, now 
toward one fide, thien tpward^npther. . Thefe 
living Atoms muft Aavc in ..their inexpreffi- 
ble fmallnefi. Feet, Bowels, Heart, Eyes s Or- 
gans for Nutrition, Motion, and Generation ^ 
Blood, Arteries, Veins, Nerves, and Mufcles ; 
and the various members of every Infed, tho' 
infinitely fmall, are to that Infeâ: as thofe of a 
: Whale are to the Whale. If it requires a Wit 
dom fo far above human Uhderftanding to 
give Organs to the Whale, what Wifdom is 
there not neceflary to orgahize Bodies fo in- 
finitely fmall? 

jiri^. An Animal more itngular than either 
the Whale or your infinitely fmall Infers, is the 
wild Man of thclfland of Borneo. It is dif- 
ficult to imagine to one's felf a Monfter which 
-under the human fhape is only a^eafti never- 
thclefsherc is! the extraâ. of a Letter written 
j(frbm the Indies the lo/^ of January 1700*. 
f^. The 19^6 of May 1699, being at the Road 
ofBatavieif I ihy felf faw upon the London^ 
an. Englifb Erigate coming from Borneo y 
one. of thôfé Savage Men, who was only 
*^ as then threcMondxs old, about two fodt 

' Mem. dcTrev. 1701. p.184. 

** high, 






€t 



Coh7. Vï. 0/ An ikALSé Bt 

^/ hi^> covcr'd with Hair, but ftill vciy Ùtort^ 
*^ He had a round Head, suid very like to that 
** of a Man I Eyes, Mouth atkl Chin,- a little 
*^ difFcjrcht in Shape from ours. • 1 ciarc not 
^ give him a Nofc, When he lies down, it 
*^ i& upon his Side^ upon one Hand: I fouftdl 
*^ the Pulfe in his Arm fuch as we havct 
•^ Thc-Staturc of thofe Animals at 'full growth 
*^ equals that of the biggeft Men. Mr. y^èû 
** Fhrwtfi Captain of the Veffel, told ui 
*^ that he had killed one with three Balls^ 
*' They run fwiftcr than Deer. They break 
down the Boughs of Trees in «he Woodis, 
which thty make ufc of to knock down 
^ Paflingcrs. ' When they can kill any one, 
*.* they fuck his Bloody which they rclifli as 
^* the moftdeliciouJ Drink. When I \i^ent to 
^ MnlMvOy there- were three of thefè wild 
*' Mcxi of Bûrnei:' 

• If there are SqitMeii, the Mzn ù£ Bârnea 
is not an incredft>lc thing. But M. Clouer 
fiiysy . that he had ften in â River of Virginity 
a marine Monfter whiidh appeared with th^ 
Tail:of a'Fllh, but having the Head, Arms, 
Air aridVifoge oizn Indian^. Theyaifirm^ 
that iai 671) fix Pcrfons faw another near 
MartmicOy which had the Eyes fomewhat 
large, the Nofe flàty the Face full. Hair lank 
andûnoèth, mix^d'With white and black, and 
flowing upon the top of his Shoulders, with a 



* )otif!i. 'dà Sçav. ' i6)é, y. îti: Copied out of ail Év^UJh^ 
Journal. 
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grey^ Beard, which huiig over his Breaftj the 
lower part termhiated in a Tail» large and 
forked. A Certificate made before the No^ 
taries of the Country att<^s the faû. 

Eudox. The Idea of thefe forts of Monfiers 
brin^ to my mind another Species which is 
inentioned in the Hiiiory of the Knights of 
MaltaK It was a terrible Serpent; covered 
with Scales, except under the Belly. This 
horribly Çeaft laid wafte a Country of the 
Ifland of Rhodes. The Knight of Gozon 
caufed an Image to be made of it, in wood 
or p^eboard, very much refembling it. He 
trained up two young MaftHflFis, and accuftom'd 
them not only to fee this Figure, but to 
leap at it, and feize it under the Belly. 
When be faw his Dogs tcaih'd up for this 
kind of fight, he had the boldhefs to attack 
the Monfter itfelf with his warhke Ma- 
ftiifs. The Knight was confounded at firft i 
but his MaftifFs feeing nothing that was new 
to them, threw themfelves without dread upon 
the Belly of this terrible Animal % they faft- 
ned themfelves to that part which was accef^ 
iible, and tore it to pieces without Letting go 
their hold : and the Knight, after having ex* 
peded to pcrifh in the conflift, at length ob- 
tained his end with the a0iftanceof his Dogs» 
deftroyed the Monfter, and freed the Country 
from it. 

* Hift. .des ^'''^^•dc Malte, Toma. 3 Edit* p. 194. par M. 
d«Vertot. 

jîrift: 
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jifijf. You may fee in a Letter written from 
the IwUeSy a fliort time ago, by a Miffionary ", 
a Stratagem fomething like this, which had 
the fame Succefs. An cnormou$ Monfter ^y a 
Serpent of a prodigious iize, whole length Wà$ 
about eight or ten foot, had his retirement in 
a Mountain near a River. When he efpied a 
Shallop, he went under water to ovrturn it, 
and at his leifure devoured thofe who were 
on board. Â Criminal> who had his life pro* 
mifcd him, thought of faftning a Rope to a 
Tree. by one end, and Men of Straw with the 
other, which appeared upon the furface of the 
water. Thefe floating Men were filled and 
briftled with Hoqks, Tentcris, iand Grapples. 
The Montfer being allured by Figures like thofe 
with which he had often fed himfelf, failed 
not to feize them greedily, and faften himfelf 
with the Grapples. In vain did he attempt to 
difîntangle himfelf, he only .hooked himfelf 
the fafter. This dcftrudivc Animal was torn 
to pieces by the Tenters and Grapples which 
he fwallowed down, and the Country was 
delivered from a Monfter fattëd with human 
gore. , . 

Eudox, I faw this morning ^ a Monfter le(s 
dreadful, but a true Monftér. It i^ a Roebuck, 

^ \% Recueil de Lettres édifiantes & carieulês de quelques 
MifTionatres, p.49« 

* Af to the lèverai Monfters here tnentioned, little regard is 
to be had to the Accounts of them, they being generally deli- 
vered to OS by Miffionaries, who are for the moftpart very ro- 
mantick. 

^.ijMigr, 1719. 

' G 2 fccmingly 
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fecmingly three or four months old aft lcafl:> 
with two Heads upon one Neck. The two 
Heads are well fliaped, and alnjqft, of equal 
bignef^ Each Head has two Eyes and a Mouth« 
The Animal feems equally to have made ufc 
both of the four Eyes and the two Mouths. 
The two Heads, after having made a pretty 
large angle, are united upon the extremity of 
the Keck. They have three Ears, one doublc^ 
and two finglc. That which is in the part 
where the Heads join» bas two pafTages, and 
makeis a triangle with the others. Probably 
two' Eggs or two Embryo's have been laid 
clofe to one another, and the juices by making 
a free paflage to circulate from the one into the 
other, at Icift.from the one into the head of 
the other, haveinfcnfibfly fortified their UxvipHj 
and formed this monftrous Animal in the To» 
reft of Compiegne. TJle King . lately caught it 
there In "hunting. Could the Monftet perifh 
more honourably \ Poets can nuke the fineft 
and moft lucky Allufions^ and Prediâions. May 
not Philofophy itfelfi., which pretends, to fay 
nothing but truth, make fome without any 

hazard? 

Atifi. This rçal and rare event rendersf pf o^ 
bable, at kail:, in (bme meafurCv \i(hat the 
German Bfhemeriies ^ have faid concerning, 
a Hare. This famous Hare had twa Heads, 
the one aboVc the other 5 and eight Feet, four ' 
under the Belly, and four upoUj the Back.. 

^ Jour, des Sçav. 1677. F-i^B. 

^ When 
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When it wis tired with rupining upon four 
Feci;, th« Writers of ùit, Efhem^fides vci^ài^ it 
run upon four others,, till at idft after havii^ 
efcaped many dangers by , that meani, it feil 
into the hands of a Prince. 

EudQX^ Probably Nature fometimes j^o- 
duces thefe icinds of Monfters in order to fur* 
nifh variety of pleafutes .to Princes, who only "^ 
taflre )thore that are innocent. 

But anally, can the&. Animals^ which have 
fomething in tiiem fo furpirizing, be only Ma* 
chines ? Can they have Rieafon ? 

Ariji. One may read in the Journals of the 
Learned ^ of an artificial Horfe, which was 
capable of advancing feven or eight Leagues 
in a day upon a flat Field ; and the Figure of 
a Man, a.n iron Statue, contrived by a Prl- 
foner, ^^hich having gone out of the Priibn, 
went ihro' feveral windings and turnings, to 
prefent upon its Knees a Petition to the King 
of Moraceç in his Palace,' . and return'd to the 
Prifo^^ , And is it not faid that AU?eft t\ie. 
:Great . mA4c a Head, which uttered fome 
words ? I don't warrant thefe Fads i but I 
have feçn a Brafs-horfc, which by fecrct SjMrings 
turnM about as Horfes do in the managing. 

If the Induftty of Men makes Machines of 
fo ingenious a Strudtire, what cannot infinite 
Wifdom do ? 

Eudopc, Let us not limit Wifdomthat is 
without Limits. But a thoufahd places of 

* Journ. del Sçav. 1680. p^ii. .. • ^ 

^ Ibid. 1683. p. 301. 

G 3 Scripture 
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Scripture feem tx> afcribe feme knowledge and 
paflions to Animals. The Author of Nature 
has created us with a certain Biafs, which leads 
us all , to attribute thofc things to them, and 
which, perhaps, inwardly contradiâs any one 
who fhould refufe His affent- They have 
Senfes as well as we, and which bear fome 
refemblance to our?. The impreflions which 
wc receive thro' our Senfes, do not* produce 
the motions of our Body without our Soul's 
.being concerned in them We do not feel 
thofe impreflions in our Members, which of 
themfelves tranfport our Bodies toward fen- 
fiblç Objcâs. We do not perceive our felves 
forced to ufe the power of our Soul in order 
to ftay the impetuoufnefs of the Body at the 
ftght of the moft exquifîte dainties, even when 
we are preffed with hunger. Upon what Prin- 
ciples fliall we fay then, that the fcniible im- 
preflions received into Animals thro' Organs 
which appear lb like thofe of our Bodies, 
fhould of themfelves tranfport their- Bodies, 
without any Soul influencing them, in order to 
.determine their motion i 

Arifi. We muft then give reafdn to Ani- 
mals .> 

Eudox. Faith teaches us that the Soul of 
Bea^.is not a Spirits If animals hadreafon^ 
the language of Parrots, and the thirty words 
pronounced by the German Dog, mentioned 
by M, Leibnitz J would have nothing in 
them fo furprizing. It would be more aflt>- 

nifhinç 
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nifhing that Animals do not fpeak more to 
us> at Jeafl: by Signs. Reafon would teach 
them to know us, and to explain themfelves 
better. We muft always look upon Beafts >as 
Beafts. They never had Reafon. Therefore 
the different Species of Beafts have nowife 
improved themfelves by time. 

jirifi. But^ what is then the Soul of Beafts ^ 
Is it the moft fubtile of Bodies i Is it extra£bed 
from the bofom of Matter} Or^ is it I know 
not what modification of the Body î 

Eudox. Matter which in its natural State is 
only an extended and impenetrable Subftance, 
being only fufceptiblc of reft, motion and fi- 
gure; cannot feel, know, defirc, fear or fuf- 
fer. Is it not more probable that the Soul of 
Beafts is a Subftancc, which is really neither 
Spirit nor Body ? A third Species of Subftance 
only capable of fenfiWe paflions and percep- 
tions, or of fenfations, but cxquifite Sensa- 
tions or Sentiments, which in praâice are 
fometimes equivalent to reafohings, a Sub- 
ftance depending upon the Organs of the Body, 
ufelefs without the Body $ without refleftions 
upon its perceptions, without deliberation» 
choice, liberty, or merit j and çonfequently 
deftined to pcrifh with the Body > 

However that be 5 the Earth, Waters, hu- 
man Bodies, Plants and Animals, are fo many 
fources of Meteors, elevated above our heads. 
Let us therefore, Ariftus, difpofe our felvcs 
to carry our views a little higher. 

G 4 Con- 
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Conversation VII. 
Upon M^têçrs* 



^udox.l JITHOUT doubt;» A~ 

I I rijius, you will,' ^ve us, 

I 1 in the firft place, . 3 juA 

I » Idea of Mctcois, 

* ■ . -4^^^' The Meteors 

vc PhïEflomena, which ate obferved in the 
Àtmorphere } as Exhalations, Vapoots, Fogs, 
Evening Damps, Dew, Whitc-froft, Mildew, 
the Wiads, Glouds, Rain, Snow, Hail^ Thun- 
der, the y^arw* -^^rciatfj» the diver? Fires 
which , Nature ki^dle^ from, time to, time, 
audtfae Rain- bow. : 

Eu^ofc, What a plçafure is it to Philofo-^ 
j>hersj to contemplate this admirable variety 
of Phenomena, and difcoverthe Means whicn^ 
Nature employs, in order to afford this ipeç- 
taçle to the Uiiiverfc ! 

jirijî. I take a particular plcafure in making 
fome enquiry into thç Thunder i and 1 fhaU 
communicate it to you, when you have in- 
formed me coucciiyiig thç other Meteors. 
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Eudox. Some Letters, which I wrote, and 
of which I keep the original Copies, exprcû 
VKf ^ Sentiments oii this head, 

Xrf E T T E R I» , 
UfM VétpMfs^ Exhalât imf y &c. 

OU ask n^y opinion of the nature» 
caufes, and. elevation of Vapours and 
ations, of the Damp> Dew, White-froft, 
Mifls, Rime and Mildew 5 here it is : 

I. Vapours are aqueous Particles, which 
epme out of the bofom of the Waters, and 
flutter in the Air. Thus Vapours re-united 
by cold, compofe fometimes thofe fpecies of 
Smoak which wet, and which you fee rife 
but of Wells, Rivers, Ponds, and the Seai 
fometimes fenfible dropis of Water, fuch as 
one fees in Summer upon Marble, upon the 
internal furface of Vaults, and upon pewter 
Veffels full of frefh Wine. 

. As for Exhalations, they are particles which 
are exhaled from terrcftrial bodies. Thus 
Rain-waters composed of Vapours, and im* 
pregnated with Exhalations, depoflte in thé 
bottom of Rcfcrvoirs a fenfible Earth> whofc 
parts form the groffer Exhalations. Ordinary 
exhalations confift of volatile, nitrous, or 
vitrioline Salts, The moft fubtle of Oils of 
fqlphurçouj Spirits, 

Î, But 
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2. But what is it that caufes. and elevates 
Vapours and Exhalations *. The adion of 

fub- 

* It has been long ob&rved, that in cloie and rainy weather, 
tbeOuickfilver does not rifefb high, as when it is dry and clear; 
which has been thought by fbme to overthrow the whole The- 
ory of the Weight of the Air; and indeed it is very difficult» to 
explain particularly the Caufes of all the various and minute 
Changes of the Heavens; a great deal is owing to the Windi» 
>^hich blow fbmetimes upwards, ibmetines downwards, ana 
ibmetimes iideways ; a great deal to Vappurs^ a great deal to 
Steams rifingout of the Earth ; fbmething muft be afcribed to 
the alteration of the Heavens in the neighbourine Countries, 
and perhaps fbmething tothatjSiwAr and refiux which the Moon 
cau&s in the Air, which is much greater than that in the Sea, c^r. 
To account ibr all which particularlv and exaéUy, would be 
tndlefs . However to propofe foniethios which may conie pret- 
ty near the Truth ; it in to be obferved, that the^V U felf is. 
heavier than the Vafottrs, and fitted to fiipporc them, becaufe its 
Particles are groffer, and arifè firom denfèr Bodies than the Parti- 
cles of Vapours. In the firfl place therefore^ this weight of the 
Air, in any particular CQuntry^ may be fb changed by the Winds, 
that the Atmofphere may be condenfed and made heavier, by 
bringing a greater Quantity of Air and heaping it together, vix,\ 
Whenever two Wiims blow at the fame time from contrary 
parts of the Heavens; or fbme of the Air may be carried or 
blown away by them, and thereby an opportunity given. to the 
Atmofphere to unfold itfelf, the incumbent Weight being taken 
off; t/ij&. as often as two Winds blow from the fame (Country 
to bppofite parts of the Heavens; or whenfbever any particular 
Wind is very flrone; for it is found by experience, that an ar- 
tificial ftrong Wind makes the Air lighter, and the Qjiickfilver 
in the Tube to fall very much. See iSe JPhilofofhical Tranfa^mut 
V? 19». 

Secondly» Cûld and nitrous f articles of the Air itfelf, condenfed 
iy cold from the North, muft condenfe the Atmofphere where- 
ever it comes, apd make it heavier. 

Thirdly, Heavy and dry Exhalations make the Air heavy 
(in the fame manner as the fpccifick Gravity of any Menflruumi 
U encreafed, bv difiblving Salts and Metals) and its elaJUck 
Tor CO, as it is called, mufl thereby become fb much the (Ironger. 

Fourthly, When the Air by thefc and fuch like caufes is become 
heavy, then it is more able to fupport the Vapours, which 
when they are entirely mixt with it, and fwim about, and are 

every 



Conv.VIL- CyMBtÊbRs. 91 

fubterraneou&Fircs and Heats/ the Heat of the 
Sun, and Weight of the Air 5 and often the 
blowing of the Winds contribute to it. The 
aâion of fubterraneous Fires or Hearts, agi- 
tates both the Waters and terreftrial Bodies^ 
divides, comminutes and fills their Particles, 
or furrounds them with fubtile Matter i makes 
their Volumes lighter than an equal Volume of 
Air ; impels, bears up, and makes them afcend 
after the fame manner as the Heat which pene- 
trates thé Bottom of an Alembic i makes the 
fine Particles of the Bodies which it encounters, 
to a(cend in Vapours of Exhalations. Hence 
thofe who labour in Mines which are more 

« than 

tsetj way diiperfid in it, make the Sky fèrene and clear : But 
when the Air from contrary Caujes» is made lighter, then is it 
nnaUe tofapport the Vapours with which it is always filled, and 
lb being pot into fbme £>rt of violent agitation, they «u:her 
themielves into Clouds and Mifb, and being formed into Drops» 
ftU down. ^ 

From thefe Obfervations, it is very evident, that the fame 
Ganfo which make the Air heavier, and more able to fufhin 
theQuickfilver in the Tube, make the Heavens aUb clear and 
dry ( andbythefameCaufes, by which the Air js made lighter. 
and lefi able to faftain the Quickfîlver, are Showers and Rain 
produced aUb. 

Hence it follows, Firft, that when the Air is lightefl, and 
the Quiekfilver falls loweft in the Tube, then theQouds move 
very low and quick j and that, the clear Air, which after Rain, 
appears between the thick Clouds, being difcharged of its Va- 
pours, ieems moft tranfparent and bright, and gives the beft 
and eafieftpro^â of things at a diftance. 

Secondly, When the Air is more heavy, and the Quiekfilver is 
raiièd higher in the Tube, then the Heavens are fair; but a little 
thicker, and not quite £> blue, by reaibn of the Vapours which 
are everv way equally di^erled about; and, as has been by many 
pbieryed, it does not amrd fo good a Proipeâ of Things at a 
diftance : and if there do appear any Ooudi, they are verv 
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than three hundred Fathoms idcep» where the 
Heat of the Sun fcarcely penetrating fome few I 
feet below the Surface of the Eaith, has nb ' 
accefs, do neverthelefs perceive Vapours and 
ExhalationSj^which fometimes colour the Flame 
of a Candle. 

Fermentations caufed by tiie Heat of thp Sun 
in Waters and terreftrial Bodiës> detach from 
them Vapours and Exhalations^ and elevate 
them, as docs the Aâion of fubterraneous 
JFircs and Heats. Wherefore Liquors expofed 
to the Sun, are conilderably evaporated i and 
Jbctween the Tropics, where the Hèat of the 
Sun is xnoft violent» the Vapours are fo abun- 
dant 

high and move very flow i and when tlie Air is Beavieft of aU, 
the Earth is ibmetimes covered with very thick Qoudv whtoh 
feem to conâft of heavier fort of Exhalations» which theAir, at 
that time, is capable of fuâaining» bub which cannot iwiih ^m 
lighter Air. . 

Thirdly, Hence it is, that in oar own Country, . when tbù 
Cold, is ereateft, and the North and Nortb-Eaft Winds bbw» 
theQuickfilverinthe Tube is higheft, becaufe .at that time twb 
Winds blow together upon our Country from oppoike parts of 
the Heavens : ror in the jUlmuick Oc$Mt» at the &me Uuk^ 
^ith us, the Wind blows àlmoft always .ficom the Weft. To 
which we may add, that the Air which is btought hither l^ 
the. North Wind, comes condensed hy the Cold. 

Fourthly, In the moil Northern Countries, there is erearet 
variation of the height of the Qui^^^l^^ ^ ^ Tube, tn^ ^n 
thofc Countries which are mwe South ^becanib in thoib Couo* 
tries, the Winds are ârooger and more variable, and oppoled bf ' 
each other in a lefs Traâ of Land i whence the Air is fbme* 
times more heaped up and conden&d, and ibmetimes carried 
^way and lightned. 

Laftly, Between the Tropicks, there is the leaft Variation pF 
all, in the height of the Quickfilver in the Tube, becaufe there 
the Wind is for the mod part very gentle, and blows the famo 
way. Sec fhilof. TranfaS. N ^ . 1 8 1 . 
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dant in the day tU9e> that they fall again: in 
KiÀxx the whole night i which tempérâtes 
the cxceflive Heat,, and renders thofe Coun- 
tries habitable^ notwithftanding the burning 
Heat of the Sur. 

When the Exhalations and Vapours arc 
dçtach'd by the Fermentations, and encloled 
or filled withfubtile Matter, and are lighter in 
bul]c, than an equal bulk of Air, the Air 
which fervcsitfclf to detach them by its conti- V 
nual agitation» bears them up by the Adioa 
of its Gravity s almofi: as Water makes a Foot<- 
ball full of Air afcend by the çxcefs of its 
Weight- 
Finally, The Winds, which' ruffle the War 
ters and dry the Earth, ought to carry off Va- > 
pours and Exhalations i and when, being re* 
ûc&éàf they Ârikè againft the Surface Qf the , 
Exhalations or yapours, ought they not to 
contribute to .their Eleration > 

S * Vapoury and Exhalations, which rife up 
and hover about on all fides, produce after an 
imperceptible manner effeâs equally percepti- 
ble, and furprizing< Often by reafpn of the 
Corpufcles, which they carry off from all 
pai:ts, they are the ordinal of pifeafes.t Of- . 
tentiifics penetrating, like fo many Wedges> 
Rcqpesand Wood, they ftraiten the Ropes and ; 
fweU the Wood i fo that the ftraitening of the 
Cords, or fwelling of the Wood, is a Species 
of llydrometer, that is, an Inftrument fit for 
meaiaring the humidity of the Air. 

There 



s » 



94 Of Meteors. 

There is alfo nothing more wanting thâtt 
the imperceptible aftion of Vapours and Ex- 
halations to cleave the hardeil Rocks. What 
method is ufed to detach Mili-ftones from - 
Rocks, which have been cut out in form of 
a Cylinder ? They make a number of Holes 
round about thofe Rocks. They put into 
thofe Holes pegs of Wood dried in an Oven* 
Thefe Pegs arc difpofed all round, according 
to the largenefs of the Mill-ftones. In wee 
Seafons, the Vapours and Exhalations infinuatc 
themfelves, like fo many fmall imperceptible 
Wedges, into thofe more mafly kind of 
Wedges, inflate, and fwell them \ . being made 
larger, and forced to poflcfs a larger Space, they 
cleave the Rocks, and detach the Mill-ftones, 

4. Should a mixture of Vapours, and efpc- 
cially of Exhalations, elevated by the Heat of 
the Day, happen to cool again, to condenfatc, 
and at laft to fall down by its proper Weight 
after Sun-fet, this is the Damp. There is no 
Damp in Winter, becaufe then the Heat is not • 
ftrong enough to elevate the Exhalations, 
which are terreftrial, groflcr and heavier thaa ' 
Vapours. The Damp falls in the Spring, Suin- ' 
mer and Autumn $ and if it falls later in Sum*^ 
mcr than in the other Seafons, the Reafonis^ ^ 
becaufe in Summer the Cold neccffary for con^ 
denfing, and rendring heavy the Exhalation^, ' * 
is later. Thefe Exhalations contain many 
(harp and corrbfive Corpufcles, cfpecially in '^ 
places whercthere are many Minerals. Where- ^ 

fore 
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fore the Damp is often noxious, cfpecîally to 
thofe whofe Pores are more open^ and afford 
a freer accefs to the Aâion of the Corpufcles. 
Hence Dcfluxions, Tooth-aches, Hcmorrha- ^ 
ges, Hcadraches, Watchings, Difficulties of 
Breathing, Oppreffions^ the fad Confequences 
of an agreeable Walk. 

5 .The Morning Dew, which contains fewer 
Exhalations, and confequently is lighter than 
the Evening Damp, comes naturally after it. It 
coniffts princpially of Vapours, which the Heat 
of the Day has not elevated very high, being 
condenfed by the Cool of the Night, ^ and be- 
coming perceptible by their being united to- 
gether, toward the Morning, upon the Leaves 
and Flowers 5 where you fee them fufpended, 
tranfparent and fparkling, as a Species of 
fmall Diamonds, wherewith the Poets fay y^«- 
rora takes pleafure to befpangle the Meadows* 
Thus dry places, which afford no Vapours, are 
deflitute of thefe poetical Riches. The Morn- 
ing Dew requires a calm Air, and clear Sky % 
the Wind diffipates it, and Clouds abforb it. 
It is more frequent and abundant in Spring and 
Autuinn, than in Winter and Summer \ be-* 
caufe in Winter the Heat atttads fewer Va- 
pours, and in Summer the Heat volatilizes 
them> raifes them to6 high, and in fome mea- 
fure confumes them. 

. ' 6. Do the fmall Drops, which make the 
Morning-Dew, happen to freeze by the Cold- 
nefs of the Air ? This is Froft. 

7. The 
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7. The Mifts arc thick CoUcâions of tgtôi^ 
jfer Vapours and Exhalations, which thcit 
Weight, or . the Cold that condcnfes thon^ 
hinders from riiidg much above the Surface of 
the Earth, which they wet. The Cold,, ^hich 
unites the Vapours and Exhalations, rehders 
the Mifts perceptible, as it makes the Borcatb 
and Sweat of Hotfes perceptible ifa Wlnrer, 
by re-uniting the Particles, which the Heat of 
Summer diillpates, and does not fuflfer to be 
perceived» ^ 

Ordinarily one fees Mifts arife out of RiVer^ 
Valleys, and Marfhes 5 becaufe thôfe places 
have more aqueous Parts, and the terreftrial 
Parts therein being lefs united, are detachcc| 
and elevated more eaftly in Exhalations; Uxh 
halations and Vapours that come out of ihud-^ 
dy and marihy pliaccs, ought fometimes to bà 
impregnated with ftinking CorpufcleSi Thos 
Mifts, fometimcs, exhale a difagreeable Odoun. 

. 8. Are the Mifts charged with nitrous^ ob 
iblphurouS Corpufcles, capable of tearing the 
Fibres of Plants,, Ears of Corn, or Friiit ydt 
tender .> If thefe Corpufcles happen to failf in 
jQiiall Rain, it is Mildew. Mildew is attached 
to Plants i the Points of its nitrous arid 'tfirii^ 
phurous Corpufcles fink» into and diford^f 
the Fibres, . and hinder the Motion «of ffab 
Juices 5 the Plants and Ears of Com arc dried 
up and; fadjES.a>li^ay for wailt of Nourifhm€int, 
awd the Reapier at once perceives allhis pleafirig 
hopes blafted» 

. . : I 9* When 
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9. When the Rays of the Sun pictce the 
JMift, the Heat rarefies it, the Rârcfadion ten- 
ders it lighter- Being lighrei;, it is elevated in 
a Cload, or diffipated. "Sometimes the 
lighter Parts being feparatcd from the groflTet 
by the Heat, ate loft in the Atmofphere, while' 
the groffer Parts fall down again upon one 
another; or near one another i and by being 
united; cdmpofe a Species of long and white 
Thread, which floats at thc'pleafure of\the 
Air, and to which they give the agreeable Nîtile . 
of the Hair of Venus. '; /. '; ' ' 

Here, Sir, is my Opiition of the Vapours^ 
, Exhalations; both Evening and Morniiig Dc ws, 
white Frofts, M ifts and Mildew. • 

Arifi. Vapours arc, you fay. Particles of 
Water; and Exhalations arfe terreftrial Parti- 
cles, elevated in the Air. , The fubterrancous 
Heats, the Heat of the Sun, the' fubtile Mat- 
ter which contributes, tp, the. lightnqfsp^ the.. 
Volume of which it makes a Part; theXg^a-^ 
vity of the Air, and ihe^ blowihg of the Të^ 
flefted Winds ; are fo many . Caiifcs which 
may corictft to the elevatiin of theVàpoiirs 
and Exhalations, Do fome. imperceptible Ex- 
halations, mixtx^ith fome Vapours, fall about . 
Evening ?; It is the Evening Dew. Do imper- 
ceptible Vapours fall in the Morninig, which 
make fcnfiblc drops by being united upon 
Plants, Leaves, and Flowers ? It 'is the Morn- 
iiigDew. Does the Cold of the Ait lightly 
freeze the Dew \ It; is wîiite Froft. In a word, 

VoL.UL H a 
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^ thick CoUcâipa of Va^urs ao4 Exhala* 
tion$ that have rifen.out of moifl: placei^ and. 
arc difFufed in the Air, but dçtainU near 
the Surface of the Earth by thcii Weight, or 
by theCol4> is what; they call a Mift. Cer- 
tain nitrous and fulphurous Salts, \^hkh the 
Miftlets fail upon Plants, make the Mildew $ 
and certain grofs Exhalations by being united^, 
make this Species of white Thread, which, 
one ieçs fometimes attached to Plants, and 
fometimes flying at the pleafure of the Wind. 
Thefe arc Phenomena, Eudoxus^ which jour 
firi): Philofophical Letter explains after iucha 
manner, as to give ipe aTafte for. the fécond* 
Eudox. Here it is. 

« 

LE T T E;R n. 
Upon the Winds, 

WH AT is Wind? How many Winds da 
tl^cy reckon ? What, is in' (hort, the, 
Hiûory of the Winds ? What are the general 
Caufe$ of Winds ? Whence proceeds the dif- 
ferent direction, the diverfity of Winds ? From 
wJiat arifc the different qualities of Winds Î 
Thçfc arc fb many Queftions, which you pro- 
posé to me f"! fhall anfwerthem in i|)e f^nc. 
Ordcr> and in few Words. 

I ft Queftion. fVhat is the Wind? ït is a 
fcnfible Agitation of the Air, a fenfible Tranf» 
lation of the Air from one. place to another. 

The 
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TheFan-/ Vbich the h^tid agitates, onlyfcnfi*^ 
bfy a]^itgtes tfac Air $ and it produces a fmall, 
ccfdl Wind, a ftoallr Zephyr, which conveys 
Coolnefs* 

zd Qji^ion. Hw) n^any Winds da the/ 
CânM .? One may count as many as' there are 
Points ifr the Horizon. Neverthelefs, they» 
only, count thirty two i becatifc this num* 
ber is fiifficient for dttermining thofe which 
a*e uftfulinNavigatiofi. Here arc their Names 
and Simatioij in the following Figure, Fig. j. ,. 

Kûrtè, South, Bé^r Wefti NortkEaft, 
NorthzWefiy Smth-Eitft, South-^Weft ylimh^ 
kw'EsJiy Hotth-UoT-Wefi % S4uthSmih 
Eitf^.SùUth'Swth'Weji yEafirNoT-Eafl.Eap^ 
SbuthEâft, Wefi-'Ui^'Weft, Wefi^SoUthWefi, 
Nmhby North-Eaft, Horth-Èafi by Hotth^ 
Nmh^E^byE^^EaJibyNorthEafty Sac. 
Naofcs mbne afeful than muitcaL . 

The four firft, natwjly, North, South, Eafi^ 
JVefty are called Gir5^r»/df 5 bccaufe they pro- 
Gci^ firom the Cardinal Points of the Ho«^ 
itzon. 

The four following, liamely, North^^E^p 
Notth'Wefi, South-Eaft, South^Wefty arc 
called Collateral 5 becaufe they are between 
the firft. Every one of the collateral Winds 
is in the middle of two cardinal Winds» 
having their Name compofed of the two 
Winds^ in the midft of which they are. Is 
it between Kortb and Eaft? It is called 
North-Eé^. Is it between North and Weji ? 

Hi It 
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It is caird North-fVefi. Between Sautif and 
Eaji, South'Eaft ? Between South and Wefti 
South^Weft. 

The eight Winds following, every one of 
which is fituated in the middle of a cardinal 
Wind and a collateral one, have a Name 
compofed of the Names of both. Is the Wind 
precifcly in the middle of the -Wi7rr^ ^ViAKoTth- 
Eaji ? They call it North- Nor ^Eaft. Is it 
in the middle of the North and Nor-JVeft? 
They, call it North-Nor-lVefiy &c- ^ 
V The laft Sixteen take their Names, both 
from a cardinal Wind and jfrom a collateral, 
to which they add the word by^ The Name 
of every one begins with that of the Wind near 
which it is i and ends by the Name of the Wind, 
which is fartheft diftant from it. For exaniple, 
the' Wind which is neareft to the -Ar^r?)&,paffing 
toward the North-Wefty is called North^by- 
Nor^Wtfi 5 becaufe it is the fourth, counting 
from the NorthrWefi to the Norths &c. 
-3d, Qucftion. What is in a few words the 
Hiftory of the Winds ? Between the two 
Tropics; a continual Wind prevails, which 
faiow$- inccflantly from Eaft to Weft. There . 
arc other remarkable Winds between the 
Tropics, and fuch as they call Trade* winds. 
The Trade- winds are the Winds of the North- 
Eaft, and South-Eaft, which are perceived be- 
tween the Tropics. Without the Tropics, 
from the 2 9^ Degree of Latitude to 40, they 
obfcrvc a Weft- wind pretty conftantj the Eaft 

has 
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has its Ttadc-winds, \^hich arc periodical 
Winds, or which blow regularly froin divers 
►arts, according to thediverfityofthe Scafons/ 
Jûch are thofc Winds which reign in the Seas 
of Indidy and of Arabid, and which^blow 
for the fpacc of fix months from one fide of 
the Horizon, arid during other fix Months 
frcim the other fide* There arc the Trade- 
winds of Winter, and others of Summery 
they call thofe Winter Trade-Winds, which 
blow for about fix Months from between the 
North and Eaft. They call thofe Summer 
Trade-winds, which proceed for fix Months 
from between the South and Weft. 

There are few regular and periodical Winds, 
in cbmparifon of thofe which are variable. 
Variable Winds are thofe which Wo^ fomc- 
times, and at other times blow not at all ; 
which blow fometimes from one Corner, 
fbmctimes from another. The Winds, Which 
^e feh in thefe Countries, are almc^ all vari- 
able Winds. The Hurricanes are Winds, which 
carry Defolation into the Countries which 
^ they pafs over. The Eaft Wind is ordiiiarily 
dry with refpeft to us ^ the Weft Wind rainy j 
the South Wind hot; and the North Wind 
cold. Finally, the Winds are fometimes hurt- 
fill, fometimes falutary. 

The fourth Queftion. What ate the gene^ 
ral Caufes of Winds ? The violent ^rup^ 
tion of Vapours and Exhalations, caufed by 
fubterraneous Fermentations $ the Kar^fadfon 

H 3 of 
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of the Air by fubtcrjcâhcotts FcrmenrtftioQS» or 
by the Hc^ of the Sun j and the F^U of 
Clouds, 

T^e violent Eruption fif Fa/fiUfs 4m4 
Exhdlittions. We cao^ot doubt theWiiP4f 
iflfuing out of the Earth and Waters j thpy 
come from Caverns, Gulfs, and Abyffes. There 
arifes one qut of the Mountain of Malignm in 
^rQvence^ which extendi no farther tn*n t hj9 
very Brow of the Mountain. There arife^ 
another in Damhiny near to Nilfmce^ which 
reaches a very mort way. $ometimjC$ .oqip fee? 
in a full Calm the Waters of tl^c §ea riiffled 
fuddenly round a Ship before the Sails grç 'm^ 
flatpd i the Waves formed intp FurrpwSi 3nd 
driving one another toward fqme par^isailftf 
Side i then you perceive the blowing ^ thf 
Wind- 

îilo w, how are thcfe kind of Wind* formed ? 
Jn order tQ comprehend this, one may^ comr 
paw the fubtcrranepus Cavities to the Cavity 
pf 9n ^olipyle ^5 thff ; fubterranepus H^^tf 
tcx thofe of Fire, upon which they place thf 
^olipyle $. and the Chinois of the Earth> tbf 
Ç^vt^y ^od Vents, thro' whicb the Vapopfs* 
can gqe off, to the Hplc of the ^olipyle. 
Place an ^olipylc upon the Fire, cp^itaining 
in it ibmc Watery in. a fhprt time the Wjtçf 
is evapior^ted 5 the Vapoujrs iflue out rapidly^ 
being forced to pafs in a little time from 9 

^ f. VpI. I, y, Cw»yer£ 

large 
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hitgc Space ibto a finallef one, and pcotnidc 
the Air ; this rapid Imprcffion makes a fort 
of Wind» be felt After tht fame wanner 
the fubrerraneous Fetmecitations and Heats, 
caufe gr^t Côlleâions of Vapours a<id £xha- 
Jadoiil^toijQlikeoathaftilyfrom certain part$ of 
the Eirthtfnd Waters, as fo many ^oJipyles, 
Thcfe iExh^lation^ and Vapours being thrown 
out vx6lt&t\yi drive the Àir according to the 
Dircftioh which they have received in ifluiug 
out of the Earth or Waters. ' The Air being 
violently driven, commnnicateis its Motion to 
the Air before it. Hence, this fenilbk Cur- 
arentof the Air, in which, the Wind Cdnfifts; 
hence this Flux, this fucceffive flowing of the 
Air, which feemis to imitate the Motion of 
the Wates, and makes the Puffs. In fhort> 
fomctimes when the Weather is fair, and the 
Air calm, upon the Garmne near B^urdeduXj 
in the Lake of Geneva^ and in the Sea, one 
fees places bubble up fuddenly, and the Bub- 
blirigs foUowcd with impetuous Winds> and 
furious Tempcft:^ h and Fienus fays, that walk- 
ing one day upon the Sea-fhore, he faw a 
Mift rife out of the Waters like a fort df 
Smoak, and that this Mift was followed with 
a moft terrible Storm. And what is it that 
produces the Typhons, thofe Winds fo dreadful 
in the Indian Seas ï The fubterraneous Va- 
pours and Exhalations $ for before the Ty- 
phons^ the Waters of the Sea grow warm, 

H 4 the 
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thefeettt-of Sulphur-isfbbfcrvcd, and the Sun 
is da*kôeâ ^,. : 

T/imRarefoBionoftheAir/: The Air be- 
ing ra^cîficd, whether by fubterr^ncous Fcr* 
mentations, or by the Heat of the San, can- 
not poflefs a larger Spate, without driving 
away the adjacent Air; the Air being driven, 
flows- towards the place where it meets with 
'IcaftRcfiftance-i and if this flowing is fenfl- 
blc, it makes a Wind. Thus the Air of the 
Chimney, being rarefied by the Heat, pro^ 
duces in the Air, futrounding it a fmall Wind, 
whofe Motion is accelerated, and makes itfelf 
heard in the Ihterfticcs of the Door or Win- 
dows of the Room where the îire is made» 
Why is the Sun-rifing in Summer-time pretty 
often attended with a fmall Wind > Probably 
it is the EfFed of the Rarefadion of the Air 
caufed by the Heat of the Sun, the ImpreflSion 
of which makes itfelf felt even by us. After 
this, need we be aftonifhed, if a Wind feigns be- 
tween theTropics, which blows inceflantly from 
the Eaft toward the Weft? The Ç^refaàion 
which the Heat of the Sun caufcs in the Air, 
Vapourc, and Exhalations, with a Diredion 
from Eaft to Weft, may produce this Phacno- 
menon. Thus Mariners obfcrve, that the 
Wind is ftrbnger in the Day than in the 
Night*. 

^ Mçm. de TAcad. 1687* p.i6i. 
> t Abrégé de GafT. T.f. p. 188. 

The 
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' The FanùffheChuds. The Fall oif thé 
Glouds bcii^g difl&tved by the Heat of the Air, 
and becoming- mote weighty, ftrongly agitates 
the inferior Air'i arid this violent Agitation is 
:âWind, whÎÊh lâfts for i fhort while, but 
Is impetuous. Tliis fort of Winds arc ordii» 
lîârily followed with Rain > becaufe the 
Clouds whofe fall produces them, are re- 
iblVed info Drops in their falling. Sometimes 
the Mariners perceive a Cloud over them, 
which at firft appears very fmall, becaufe it is 
•mtich clevaied^ but feems to enlarge gradually, 
iDiecaufe it dcfcends and approaches^ and whofc 
fall uponthe Sea is accompanied with Rain, 
Storm, and Tempeft. 

In a word^ the height, largenefi, and fitu; 
atiôn of Mountains, fometimes ftraitens the 
J^ffage of Vapours and Air agitated, and by 
that rnean^ cau^s an acceleration in their 
Motion. This Motion becomes' fenitble i and 
this is a real Wind.. Thus, when Veflels pafi 
^long the Coafts of Genoa^ where there arc 
high Mountains, and they are overagainil 
fome Valley, whofe dircftion faces the Sea, 
there is felt a confiderable Wind, which comes 
from the Land *•. * > 

- The fifth'Queftion. Whence proceeds the 
afferent direUim or diverfity of Winds ? 
From the different Situation of theCaufes or 
Places whence the Impetuofity of the Air pro- 
ceeds, and of ' thofe which refleâ: it. Bodies 

• » Regis. T.». p.* 1*0. 
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ifi/hich moYc f mm a {)li^cc^ fôliô^ tiie die 691oa 
yhich they fecctvud at fitft, .mai fomc <rf>- 
fiaclc give iJ^Hem a licwilire^km. Is the Nock 
cf an JEoli^yic coward the ;Soiuh^ A Winit 
iffUes out ofky which proceeds from the North 
Vou?t. Does this Neck lie No(«hward^ A 
Wand iflTues out of it £tom the Sooth iPoinfi. 
After the Tame manaer the Dute^ioil/ of t 
Wind, which iffucs out of tiïç Earth ««.Wl^ 
tersj anfwers to the DireâioO; oi the VtûÈ 
thro' which it comes forth. In Tr^VWfw 
there is a Mountain pierced thro' ia the Nt>rth 
and South part s from thefc two Oppofitc A*- 
pcrturcs proceed two oppofkc Winds; froni 
thcfirft a Wind, which diffufesitfdf from the 
South toward the North > &on:;i the othcir a 
Wind^which (>lows from the North toward tihue 
South. Accordii^ to the fame PfUieiple^ dott 
there happen in the Air fomc confiderahl» 
Rarefââion on tb^e South part) Thelatof^ 
Air being impelld by the force of the ratcficid 
Air, flows towards^ the North where the r6» 
^ftance is leafti and this^is a. South Wind^ 
Docs the Rarefaâion happen on the North 
jide ) The Air being, impeli'4 flows towards 
the South i and this is a North Wind. Doei 
<i Wind encounter Heights, Mountains, and 
Clouds} It is refleâed» making an. Angle 6f 
Kefleâion almofl equal to the Angle of Incl^ 
dencc. Hence a South-wind bocomes a North- 
wind s a North-wind becomes a Sduth-wind^ 
à'c. If Wind§ proceeding ivqtSL divers parts 
I hap^ 
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4^V^a tf> fSgOQimi^r one another, ^ weakdt 
o^e^ to ^Ti; fjaice so tbe dj^eaipQ of the 
â;roi^f;ir$ itape the gre^tfCf Force pievaUs. 
Spppoiie « ^jFçrth pr i^mc^ W)9<i encounter 4 
|eçt{i)pc W«d frçin Weft or Ça*, the fccWcf 
w/^h .4JHN»t« ^nd i$ «bTorbcKl j jiad this is â 
Spf qes of Wbiriwjiad. 

W^P»y^w> I think, etfily cproprchço4 
vJiajt çpn>;çrQ$ the E»ft Wi«<l, which rcigi» 
bi^tweep the Tropic;. This Wind Teems not 
tp jbe pro4uçed by the daily Motion of the 
E^uth ttppti ^s Axis from the Weft toward the 
£{ift. tot they fîàd Calms in the jitlantick 
Sef ne^ the Equator, and periodical Winds 
horn the Wdk under the Equator itfelf. 
Whence then proceeds th^ Eaft-wind, which 
içigas hçtween the Tropics? In proportion as 
ih^ $911 ^y^cfs front Eaft to Weft, he dilates 
iHe infi^ior Air. The dilated Air propels the 
precede Ait, The thick andgtofs Air, which 
£9d^W9 the dilated Air, mixes itfelf rapidly 
^ith i%» in proportion as the Sun retires. 
iUim^ the i^ft' wind, which brings home out 
y^els Ipaden with the inches of the Eaft. 

Withthe.^sse «ife one may comprehend 
itie Tt^de* winds, the confiant Weft Wind be- 
tween :k 3 9nd 40 Di^ees of North Latitude» 
theMonfons in the h^ties* the variable Winds^ 



I. The Tcade^wiods, or the Winds of the 
Korth-Eatft and Sonth-Eaft, whidi blow be« 

twcen the Trçfiicv <i^pen<l upon the différât 

Rare-^ 



I08_ ' Of M tTEOI^, •^* •- 

Karcfadion of the Air caufô*by «he different' 
Situation of the Sun, whièh- produces greater 
Rarefactions under the Tropics than ïindcf'the* 
Equators becaiifc toward the Tropics hé is 
longer above the Horizon, TheTradc-windrf 
being refleftcd obliquely by-th'e mouritàînôirt 
Coafts of Americay make thexonftahcy of the 
Weft Wind, which blows without the Tropics. 
2, The Mopfons in the Indies it^tni^ SaiT 
well as the other Trade-winds, updnthe-dif- 
ferent fituation of the Sun, which rarefies the' 
Air more, elevates the Vapours and Ebcftata-^ 
tionS more, when he is^ iftôrë perpehdiculâflj^ 
over a Country, and gives them different Di- 
redions, accordirig • as he is differently ftfua^ 
ted. 4. Irregular Bermentations prôdikë ^thé 
variable Winds. 5. Should' «hé Aâîoô tef 
fome fobterraneôus Fire, or of • Tonic 146lèiit 
Fermentation j lîhoot out- a great Quantity '6f 
Vapours and Exh&latio^j/ «bîiqifely ittfo^-tfic 
Air 5 fliould^ thick Cloud happen to fall ob- 
liquely from ovi highj'ttïe'ifârch^rgcd witft 
Exhalations and Vapôrirs, arfdî mpcll'd fcfr w*si 
by an extraordinary force; fpredds itfclf,fl6wé 
irapidly, following the Direâîdn -\i4iich k hath 
received, agitates^ and ovef- turns whatever it 
encounters. Trees, Buildings, and Houfcs 5 
and this is an Hurricane.' 1 

Water- Spouts are probably caufed, hfte 
the moft part of Hurricancis, by fubterraneous 
Fermentations. . Thefe W^ter*Spouts are Pil- 
lars of Smoak, which arife o^t of the SetK 

At 



Conv.VII. Of Meteors, 109 

• » - ^ ■ 

At firft one fees the Water bubble up. Then 
a black Smoak i? thrown out and elevated,' 
i3iridï a hollow Noife, like that of a Torrent. 
If- a Vcflfel encounter it, the violence of the 
obfcure Column burfts the Sails. Sometimes " 
it bears uptheycffcl itfelf : the Veflcl being' 
born up, falls down again quickly by its 
weight i and its Motion being accelerated in 
the Fall, buries it in the Waters, while the 
Column continues to elevate itfelf Jby whir- 
ling about rapidly, and is loft in the Clouds. 
When the Mariners perceive the Danger, they 
fliobt off fome Guns' charged with Bars of 
Iron, in order to drive oflFthe dreadful Column 
to (bme diftance by the impulfton of the Air, 
or to cut and diifipate it, by difpcrling the ; 

Water which compofcs it *. 

6th Queftion. PFhy are Winds dry or 
wet^hot or cold-, hurtful or falutary ? Jvhence 
proceed the different qualities of Winds ? 
The greateft part of them proceed from divers 
Corpufcles, which they carry off with them, 
according to the divers Regions, out of which ' 
theyarife, or thro' which they pafs. Are the 
Winds but little charfe:ed with Vapours ) They • 
are dry. Hence Eaft Winds, which pafs thro' 
a great trad of Land, and but little Sea, are or- 
dinarily dry. Do Winds bear along with them 
plenty of Vapours? They are wet. Hence* 
Weft Winds, which pafs thro' a length of 
Sea, are ordinarily rainy. Do Winds come 

* Journ. des Sçav. i^8i. p. ijj, %j Avril, & p.2oy. ip Juin. 

from 



from hot Councrys > They afc generally hoi r 
becaufc they bring along, with them VajpourSy- 
Exhalations, or Particles of Air agitated witb 
that univerfal Motion» which makes heat» « 
Hence Soui^h Winds are ordinarily hot. Th(& 
cold of the fevere Winter in 170$^, appeared 
to bor for feveral Days the eif eâ of a South 
Wind i. But the Mountains which are on the 
^cmth of ^aris were at that time covered- 
with Snijw, and this South Wind could bo 
nothing, elfç but a^ reflux of a North Wind^< 
which had. preceded ^ Da Winds proceedr 
from cold Countries i They are cc^monljr 
cold i becaufe they bring, aloog, with them' 
i^articles* which have only a direâ Motion,^ 
or which contain in them plœty of Salts,. 
Kitre and Icicles> which certainly contributer 
to render the Winds cold. In fliort, put 
fomc: fmail Iciçles> at the vent of a pair of 
Bellows> a colder Wind iflfues outr Hence 
the North Wind is ordinarily cold. Finally^ 
Winds are hurtful or falutary, according » 
the Gorpuicles with which they are charged in 
different Parts, are hurtful or falutary* Here 
is. Sir, my Sentiment concerning the Winds. 

Ari/i. But when a South Wind has blown, 
why is it not always immediately followed 
with a North Wind i The Air, I think, ought 
taflow back, there being no ^vacuum } do not 
the Elafticity and ^Equilibrium of the Air re- ' 
quire it Ï 

y Hift« dc TAcad. 1709. p. ^. » 

Eudox. 
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. Effdûx. The Aie ought to flow back» but 
it,maj^ do £b* bc^o\;r our Hcmifphcxe, oc thco' 
ti>e iupcrior cegjioa of the Air r oc elfe make 
a c citcuii;, and return through fome place-, 
vhlchi allows it a. freer ipace ior ejetextdmg^ 
itfcli 

^ri^. Do yo^belieVe, Eudûxusi that the 
Wiudsexplaiaed after this maaoerr produce thç 
CuTKius of th& Sea i 

Btidax. The Cuncents.of the SfOZy whicb 
ai^as It were Spedes of Bcivei^s in^the mkldle 
oiE the Sea, ieem to me to depend upoafub^ 
terraneous Rivers in the bottonir of the Sea^. 
interrupted by Rocks^ Iflands^ and Winds^ 
There are perpetual Currents^ iome axe r«g^w. 
l4r9 or fudi' as without being perpttnal, are 
fiurmed at certain Seaibns> and in certaia^ 
Places. Some of them are; periodical^ or 
fuch as carry the Waters ibmetimes to one 
fide, fometimes to another, i. andt fboEne ate. 
variable. Perpetual Currents probably pro^ 
cecd from certain fubterraneous BciVrcrSy which i 
ace. emptied into the Sea. Other Currenta^ 
proceed from this, that the Waters beings 
dfiyea: by^ t^c Winds, are refic^kd by Iflands^. 
I<ai?Lds andv Rocks, or* are. more (hut up in^ 
certa^ places thin others bccaufe there, 
acçlflands or Rocks pwallel, which ftraitea>. 
tb^pafl^eofthic Waters, andconftrain them^ 
t^ pQcelerate ttieir Motion. The regular; 
\^pds .produce periodical Currents j and ya«* 
ruble Wind$^, variable Currents. 
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jirijl. Here is/ 1 think, in feV words your 
Sentiment of the Winds, i. Wind is ih- 
general a fenfiblc Tranflatioh of the Air from 
cMic place into another, a. They reckon up 
32 Winds 5 four Cardinal, four Collatcraii,éî^'^. ' 
3 . Subterraneous Fermentations, the Heat of 
the Sun, the Eruption of Vapours and Exha* 
lations, the.Rarefaâion of the Air, and the 
fall of Clouds are the Origin of Winds. 4. The 
difFcreht Direftion of Winds proceeds from 
the different Situation of the Parts whence 
they come, or by which they are refleâed. 
5 •TheWinds have different qualities, according • 
to the Corpufclcs, and the Agitation of thofc 
Corpufbles which they carry along with them. 
6. The Eaft Wind,which blows continually be- 
tween the Tropics, proceeds from the exceflivc 
Rarefaftion of the Air between the Tropics ; 
the Trade- winds from the inequality of Rarp- • 
fadion in the Air under the Tropics and Equa- 
tor/ the cohftancy of the Weft Wind in cer- 
tain Countries, from the Reflexion of the * 
Trade- winds, caufed by the Mountains 6f ' 
America 5 the diflFercnt Monfons in the /»- 
dteSy from the different lîtuatiôn of the Land J 
àf A/tUy and of ' the Sun; and the Hurri- 
c^hcsj from the violent fall of fomc Cloudy ' 
or from fubterraheous Fires. 7. Irregular Fer- ' 
mentations produce variable Winds. Finally^ ' 
upon variable Winds depend Variable Cur* -^ 
rents ; upon periodical Winds, periodical Cur^ 
rents 5 and upon regul^ Winds^ regular Cur- ^ 
rents. I 
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I 'ealtly entcr> Eudoxus^ into your Senti-^ 
inent $ and the Clouds, which I fee carried at 
the pleafure of the Winds, double my earncft-» 
ne£s of knowing what you have written upon 
ClQods, Snow, Rain, and Hail. 

L E T T E R III. 

Concermng tèe Clouds^ Snow, Ram and 

Hail. 

EudûX.Ç^ I R, After one knows what 'con* 
ij cerns Vapours, Exhalations, Miûsp 
and Winds, it is eafy to comprehend what 
f elates to Clouds, Snow^ Rain and HaiL 
^ Clouds are a coUeâion of Vapours and 
Exhalations fufpended in the middle Region 
of the Air i and whofe thicknefs obfcures the 
Heaven. In fhort. Clouds differ but little 
from Mifts, only in this, that they are lighter 
and more elevated. Thus, thofe who a^end 
t^e ji/^s and Pyrenees, or high Mountains of 
Hungary y when they arrive at the Cloudy 
imagine to themfelves that they are entring 
into a £brt of Mift. 

Clouds are formed by the rencounter of 
Exhalations and Vapours, by cold, and by 
the aûion of Winds. The Vapours and Ex- 
lialations which happen to touch one another^ 
are hooked together in the ihock, lofe their 
Motion, and reft near one another i the Cold 
condenfes them in the Atmofphere, as it 
Vol. hi. 1 con- 
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coiïdenfes them upon the interiour Surface of 
the Head of an Âlembick ; and the Aûion of 
the Winds re-unites them. All thefe Caufes 
concur to produce thofe Mafles extended over 
our headS) which (hutting up . the PafTagc . of 
the Sun-beams^ withhold the Heaven from our 
Eyes. 

That which makes the Exhalations and Va- 
pours to afcend> as Fermentations» the Gravity 
of the Air, and the bloWing of the Winds, 
elevates alfo thé Clouds. The Clouds are 
more or lefs elevated in proportion to their 
Gravity, the Gravity of the Air, and the 
Strength and Situation of the Winds, which 
blow from below upward. Wherefore, du- 
ring Summer, the Clouds are ordinarily far- 
ther diftànt from the Earth, becaufe contain- 
ing more igneous Particles, they are more ra- 
refied and lighter. 

But what is it that holds the Clouds fufpend- 
cd in the Air i The igneous or fubtile Matter, 
which furrounds the Exhalations and Vapours, 
or which is contained in them, the Air, the 
Winds which come from the Earth, and the 
Expanfton it felf of the Clouds, ail thefe con* 
tribute to it. The igneous or fubtile Matter, 
renders thé Volume of the Cloud lighter, and 
in a better condition of being fuftaind by the 
Weight of the Air. The Winds which blow 
from below upward, fuftain it. The Expan- 
lion of the Cloud gives it a large Surface ia 
regard of its Mafs, and is the Cajiife why the 

infp: 
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înfcrioiir. Air. cannot give place, unlcfs a 
large, Volume of Air give place at the fame 
time. This large Volume of Air cannot give 
place at the fame time, without being forced 
to go with a very great Velocity, in order to 
reach the Extremities of the Cloud.' Now 
the excefe of Gravity, which may be in the 
Cloud, is not fufficient to communicate this 
excels of Velocity to the inferiour Air. Hence 
the inferiour Air refifts, and fuftains the Cloud 
for the lame reafon^ as Water, which does 
not fuftain a golden Ball, fuftains the fame 
quantity of Cold expended into a very thin 
Leaf The Refiftance of a Body, anfwcrs 
to the Velocity necéflary for its yielding. 
- Finally, Clouds .are more or lefs obfcurc^ 
in proportion as they contain more or fewer 
exhalations and Vapours 3 becaufe then the 
Light finds naore or fewer Paffages *. Accord- 
ing to 'the divers Changes which the Clouds 
caufe in tfate Light, they have different Colours $ 
they are blue, white, red. If they are of 
unequarWeight, they are elevated above one 
another. Are the Vapours and Exhalations» 
which c6mpofe the Clouds, united together in 
divers parts ? Are they of unequal Gravity, 
and differently agitated by the Winds i You 
fee Clouds of diffèrent (hapes. Sometimes 
the Heaven appears bcflxewed with forts of 
Fleeces i fometimes they are as it were Badges 
of Mountains and Roclcs, which bound the 
Horizon, and proceed by degrees to lofc thenv 

» SceNo/w Converât. XXlï. Vol. II. 
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fcives iri a red or blue Heaven, and make 
Profpeds, admirable Landskips, and Points of 
View inimitable by the Art of the Painter. 

Should a frozen Cloud happen to be dit 
folvcd by its own proper Weight, or by the 
Impreflion of the Winds ? It falls down in 
Flakes, which arc cdmpofed of fmall glo-^ 
bulcs of frozen Vapours, and fattened together 
by fmall Threads of Exhalations i and this 
is Snow. Snow confifts in Flakes, whidi arc 
a texture of fmall globules of frozen Vapours i 
fuch almoft as one fees in Hoar-frofts, and 
fattened by very minute Threads of ramous 
Exhalations. 

Snow is about five Or fix times lighter than 
Water, fince being melted it is ordinarily re- 
duced to a fifth or itxth part of dhie Height 
which it had * : Becaufe the Interttices of the 
Globules, which compofe the Snow, are fidl 
of Air, and the Bonds which attach them are 
Very minute. They are, I fay, very minute^ 
fince cold Water diffolves Snow. Snow is 
formed in a more elevated Region than that 
where Rain is formed: for Rain melts Snow» 
and one fees the top of high Mountains cover- 
ed with Snows, which Rain does not dif* 
iblve. Commonly when Snow is ready to 
fall, and when it falls, the Cold diminifhes. 
Probably the Cloud, which bears Show, 
drives back the Exhalations which come from 
the Earth, and the Exhalations by that means 

* Hifl. dei'Acad.iyii. p.i5. 

acquire 
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acquire this univerfal Motion, which makes 
Heat. Finally, Snow contributes to the Fe- 
cundity of the Earth 5 becaufe it retains Ex- ^ 
halations, and brings along with it Spirits of 
Kirre, which being joined with the Exhala- 
tions, nourifh and cherifh the Plants. 

If the Cloud is not frozen, or if it is melt- 
ed by the Heat of the Earth or Sun, and'diflils 
in fmall Drops 5 the fmall Drops are re- united 
in their Fall, become fenfible 5 and the fen- 
iiblc Drops make Rain *. Rain confifts in the 
perceptible Drops which fall from the Cloud. 
The higher they fall, the groflcr they are 5 be- 
caufe in their fall they are re-united in greater 
number. Thus ordinarily in Summer, the 
Drops arc larger than in Winter. Generally 
the Months oï Juney July and Auguft^ alone 
furnifh as much Rain as all the other Months 

« 

together*, becaufe the Heats of June^ July 
and Auguft elevate many more Vapours and 
Exhalations. 

Would you have fomc certain Prefages of 
Rain ? The Stars, Animals, and Barometer 
will furnifh you. When the Light of the 
Moon or Sun is pale, the Stars fparklc, the 
Doors make a greater noife than ufual, the 
Ants retire, and Swallows fly near the Earth, 
or the Barometer is low 5 you may be afraid 

* The moft e£Feâual Caufè of Rain is the weakening of the 
Ebfticity of the Air. Stt Notes, p. 

* Hift. de TAcad. 1696. p.406. 
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of Rain, the Air is impregnated with grofs Ex- 
halations and Vapours, In (hort, the grofe 
Vapours and Exhalations ufually.diffufe a cer- 
tain Palcnefs over the Sun and Moon, and 
render the Light of the Stars more twinkling, 
by virtue of their interrupting the Rays. 
They fwell the Wood, fill up the Interftices* 
Hence, the Doors are opened with greater dif- 
ficulty, and make more noife. The Ants re-' 
tire, becaufe the leaft Moifture renders their 
way almoft impraticable. The Swallows 
graze upon the Earth probably in order to lay 
hold on the little Infefts, which the Humidity 
makes to defcend. Are not the Prognoftics of 
the Barometer the moft certain * ? 

Laftly, When Rain, or Snow almoft melt- 
ed, falling from on high, encounters in the 
Atmofphere with, a cold Wind, or fome place 
full of Salts, Nitre, Saltpeter, it freezes +, and 
this is Hail. Hail is only a Species of frozen 
Rain. In its fall it may encreafe in bulk by 
virtue of its encountering with Vapours, 
which attach themfelves to it, and in their 
being attach'd are ^ turned into Ice. But, why 
falls there lefs Hail in Winter than Summer ? 
Becaufe in Winter, the Clouds not rifing fo 
high above the Horizon, the Snow falls before 

♦ Con verfat. XXII. Voir. 

f As Water in a Vcflcl in the Summer-time is immediately 
turned into Ice, by externally applying Salt and Snow. Sec flklof. 
Tranfaa. l^^. 1^1. 

it 
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it Is melted, or the Rain before it is turned 
into Ice. / am, &c. . . 

This is my Judgment concerning aqueous 
Meteors î you will favour me with yours, 
Jîriftus, in anothec Conveifation, concerning 
igneous Mcteois. 
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Of Thunderi 




Conversation VIIL 



Upon Thunder. 



Eudox. 




AM impatient, Ariftus^ to 
hear you difcourfe of Thun* 
der. This is a Subjeâ whofe 
Name alone fpteads Terror, 
but which will have nothing in it butPleafure 
for me, while I hear you difcourfe of it like a 
Philofopher. 

Arift. When one knows, Eudoxus^ what 
you have told me concerning Fermentations, 
Exhalations, Winds and Clouds, it is eafy to 
fpeak of Thunder as a Philofopher. Some- 
times they diftinguiih the Thunder from the 
Thunderbolt, and they take Thunder for the 
Noife alone. Sometimes they confound the 
Thunder and Thunderbolt, and all Men 
feem fo to do, when they fay that the Thun- 
der^ is fallen. For my part, I confound the 
Thunderbolt and Thunder $ and I diftinguifh 
the Lightning and the Noifc from the Thun- ' 
dcr and Thunderbolt. 

This 
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This being granted i What is Thunder * > 
Thunder is only a mixture of fulphurous, bi- 
tuminous and faline Exhalations^ enflamed 
in fome Cloud. For, i. Thunder is an in*, 
flammable Matter, imperceptibly elevated 
from the Bofom of the Earth into an up- 
per Region, where it is enwrapt in fome 
gloomy Cloud $ which perfedly agrees with 
iuch Exhalations. 2. Thunder is inflam'd as 
of it felf. Oi^ht n«t a Mixture of thofe Ex- 
halations to ferment and be inflamed after that 
fafhion i We fee in chymical Operations, an 
acid Spirit, with the eflfential Oil of an Aro- 
matic Plant ^ for example, the Spirit of Ni- 
tre, with Oil of Cloves, two cold Liquids, 
to be inflamed at once as of themfelves. 
3, Thunders are fo much the more frequent in 
a Country, the more Exhalations of this na- 
ture the Earth therein furniOies. 4. In places^ 
where Thunder is fallen, they commonly 
perceive a fcent of Sulphur and Bitumen ; 
and would the Elame of the Thunder be fo 
violent, if it did not contain volatile, nitrous, 
fulphurous, and vitrioline Salts, or others fit 
for (hooting out on all fides ? Laftly, One 
always conceives Thunder or the Thunderbolt, 
as a Pire contained in a Cloud, or darted in- 
to the Air from the Bo£bm of a Cloud. 

Horace probably had a mind to droll like 
a merry Philofopher, when he faid that they 
had feen Jupiter with the Thunderbolt in 

f SeeN4Pr»Con?erût.III. VohU. 

his 
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his hand> in a calm and clear Sky. Some- 
times one fees the Lightnings^ and hears 
the Thunder roar, in fair weather j but the. 
Cloud, which bears the Thunder, is hid un- 
der the Horizon. The Exhalation which is 
not fhut up in a Cloud, would be diffipated 
in the Inflammation without any crack, al- 
mofl: like Powder kindled in an open fpace« 
Therefore Thunder is a mixture of fulphu- 
rous, bituminous and falitie Exhalations, in-! 
flamed in certain Clouds. 

Eudox. Let us fee deliberately, AriftuSj how 
the Thunderbolt * ought to be formed accord- 
ing to your Principles, to be kindled, to pro* 
duce Lightnings, and this terrible noife which 
follows them, to dart itfelf into the Air, to 
flutter about at the pleafure of the Winds, 
to flrikc the tops of Mountains, to cleave or 
eradicate Trees, to throw down Edifices, to 
melt Metals, to fpare the tendereft Bodies, 

. to deftroy more folid ones, and to affeft, if 
I may fay fo, to glance upon them fometimes 
without hurting them, à'c I fliall onlypre- 

^fent you with the Thunderbolt, and the 
Species of Miracles, which it operates in Na- 
ture 5 you will difcover to me the fecrec 
Gaufcs and Springs. In the firft place, in 
time of heat the Thunderbolt is formed in the 
Cloud. 

♦ No fuc^rÉiing in Nature: the Mifthief occftfioaed by 
, Lightning, is to be attributed to its force being coUeaed to- 
gether. 

Arifi, 
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Arift. The Heat agitating terreftrial Bodies, 
the Bodies of Animals, and Minerals, de- 
taches from them fulphurous, bituminous, ni- 
trous, vitriolinc Exhalations, &c. Thefe Ex- 
halations being detached by the heat, and born 
up by the weight of the Air, and the blowing 
of the Winds, are elevated into a colder 
Region, lofe of their motion, are re-united 
and condenfed in the Clouds $ and this is the 
matter of the Thunderbolt or Thunder. Thus, 
as we have already obferved, in hot Countries, 
and where the Sulphur, Bitumen, Nitre, 
Salt-petre, and Vitriol are in greater quantity. 
Thunder is much more frequent. 

Eudox. At once the matter of the 
Thunder is enflamed, as of it felf, in a cold 
Cloud. 

Arift. The Shock of the Clouds kindles 
it, the Aftion of the Winds, the Heat of the 
Sun, or rather the Mixture of heterogeneous 
Spirits. There is nothing that takes fire more 
cafily than Sulphur, and Bitumen, which 
burns even in Water. Thefe oily Bodies are 
full of fubtile and fine matter, continually 
agitated with rapidity. Some farther degrees 
of agitation ftill, and all their Particles, have 
this univerfal Motion, which makes the 
Flame. The fhock of the Clouds, and the 
blowing of the Winds, are capable of adding 
thefe degrees of Agitation 5 and why may not 
the heat of the Sun, direft or refleded, do^ 
the fame ) We know that a moderate heat 

inflame 
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inflames the Tulvis fulminons. Likewife 
nothing more is required than a certain mix- 
ture of Exhalations^ to caufe an inflammatioa 
without the help of a foreign Fire i itnce a 
mixture of citrine Aqua*fortis, with the e£< 
fential Oil of an aromatic Plant, takes fire 
of itfelf. And M^ Lemerjfj of the Royal 
Academy of Sciences, having hid in the Earth 
about 50 pounds of a Mixture compofed of 
equal parts of Sulphur and Filings of Iron, 
tempered with Water i after 8 or 9 hours 
the Earth vomited out Flames ^ 

Eudox. The moment of the Inflammation,! 
the Lightnings are darted out of the Cloud. ^ 

Artfi. The fudden and traniitory Inflamma- 
tion of the Exhalation, produces in the etheriai 
matter, which furrounds it, and which it agir 
tates, fudden and mometitary Flames, which 
firike the Eyes briskly i and thefe are Light* 
nings. 

Eudox. But if it is an inflamed Exhalation, 
which produces Lightnings, the fame Exha* 
lation mufl be inflamed feveral times, in order 
to produce that great number of Lightnings, 
which we often fee iflue out of a Cloud. 
Now can the fame Exhalation be inflamed 
feveral times \ A mixture of Liquors once in- 
flamed in the Laboratory of our Chymifls, is 
never kindled again. 

jirtfi. A mixture of Liquors once inflamed 
ID our Chymical Operations, is inflamed no 

^ Hift.del'AcacL .1700. p. f 74. Men. p. ioi> 10 j. 

more $ 
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more; why! After the Materials^ of which- 
it is compofed, are once inflamed, and con« 
fequentiy become very rare and lights the ia« 
ferior Air more weighty than they comprefTcs 
them, and elevates them into a fuperior R.e« 
gton> where they are loft to us. But are the 
fame Materials elevated in Exhalations from 
the bofom of the Earth, as far as this upper 
Region i The Cold re*unites them, and after 
this re-union, they do not remain fufpended, 
but becaufe they are fuftained by the blowing 
of the Winds, or becaufe they make with the 
fubtile Matter (mall volunies as light as the 
Air i or elfe, becaufe all together they com- 
pofe one entire Volume, which has fome cx^ 
ç^s of furface in proportion to Àt$ mais. 
Therefore they may be rarefied in the Inflam- 
mation, as M. Homberg has obferved ' $ and 
may be in equilibrium with th^e fine Air which 
furrounds them. This being granted, why 
may they not be inflamed at fcveral times ^ 
After Inflammation, altho' they be more fub- 
tile, yet are they ftill in equilibrium with 
the Air in which they float. Confequently 
they may remain therein, and be re-united. 
The Spring of the Air being comprcffed in 
the Inflammation, and dilated again, draws 
them near one another again ; the Vapours^ 
in which they are enclofed, ought to con- 
tribute to retain and re«unite them, and their 
agitation makes them encounter one another. 

• Hift. dc I'Acad. 1708. p.». 

Hence, 
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Heincc, the fame Exhalations make new Mix- 
tures i new Mixtures make new Inflammations, 
and new Inflammations make thofe repeated 
Lightnings, which we fee ifliic out of the 
fame Cloud. 

Eudox. Thefe repeated Lightnings arc 
Ibmetimes like fo many broken fiery Darts. 

Ariji' When the Fire of • the Thunder 
contracted in a Cloud, forcibly bends the 
Spring of the furrounding . Air, this Air by^ 
that means becoming capable -of refifting it,* 
is dilated, and contrafted at different times, 
throws it back rapidly for feveral times ixk,^ 
ccffively, and only lets us fee broken Darts 
of Fire. 

Eudovr. Thefe Flaflies of Fire threaten us 
with a Clap of Thunder. 
' Arift. When the Exhalation is comprefl!ed 
in the Cloud, the Inflammation, which pro- 
duces thofe brisk Flaflies, - violently dilates the 
Àir contained in the Exhalation aridCloud. The 
dilated Air coriiprefles the neighbouring Air ; 
the bended Air unbends it felf, communicating 
its alternate motion to the Air difflifed as far 
as us. Hence the trembling of the Air, which 
makes ' a dreadful noife, being prolonged and 
redoubled by the Echo's of the Valleys and 
Mountains, as it were with Emulation. 

The Aftion of the Sulphur and Bitumen, 
wrapt up in Vapours diflblved by the Inflam- 
mation, ought to contribute to the Thunder- 
ings, like Iron plunged into Water. Some 

Fhsenomena 
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Phâsnomcna that are i pretty lingular fecm to 
confirm my Opinion. At ^efmy the fourth 
c£ yanuary 17179 the Weather beiûgvery 
cloudy, they faw in the middle of the Place, 
in a Cloud which feemedto touch the Houfes, 
a Globe of Fire, which broke itfelf againft 
the Tower of the Church, with the Crack of 
the Shot of a Gun^ and fpread itfelf over the 
Towa like a Shower of Fire \ z. The fe venth 
oi yatmary 1700, the Inhabitants- of Hogm 
in lower Normandy faw a Fire in the Air, 
which had the fhape of a Tree, and feemed 
to. fall and lofe itfelf in the ^ea withanoife^ 
which made two large Villages fîtuatèd upon 
the Sca-coaft to tremble*. 3. M. Lemery 
mixed 3 Ounces of the Spirit of Vitriol with 
11 Ounces of Waters when the Mixture was 
warmed a little, he ftrewed into the VelTel, 
at feveral times, an Ounce and^ half of the 
Filings of Iron. Immediately fome white 
Exhalations iflued out of it, which were lighted 
with the Flanie of a Wax-Candle 5 and they 
became a kind of Lightning and Thunder ^ 
Finally, the noifc of the Suivis fulminans 
heated, and which is only a Mixture of Sul- 
phur, Salt-petre, and Salt of Tartar ^y imi- 
tates and makes the nolle of the Thunder fuffi- 
ciently undcrftood. 

* Mçm.del*Acad. 1717. p. 8. 

* Hift. de rAcad.*i7oo. p. 10. 

* Hift. de PAcad. 1700. p.j75'. 
. f Convçrfàt. 1. Vol. IL 
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Eudox. Nevcrthelc{s> it fometimes thondcrs 
without Lightning* 

jîrift. i. In Chymical Operations, which 
are performed ftill better in the Clouds than 
in our Laboratories, there may happen a fort 
of cold Fermentations, as in Mixtures of Vi« 
negar and Coral $ and this fort of Fermenta^ 
tion never fails to make a noife without any 
Inflammation. 2. A Cloud diflblved by the 
heat may, in falling upon another, and com- 
preiling the Âir intercepted between the twc^ 
produce a noife like that of Thunder, with^ 
out kindling the Exhalations. 3* May not 
the Bafis of the Cloud be fb thick, that it 
deadens the Effort of the Inflammation^ and 
withholds it from the Eye \ 

Eudox. AH Lightnings ought at leafi to 
be followed with a Clap of Thunder. 

Arifi. The Inflammation is fometim^too 
weak to agitate the Air fenfibly, becaufe the 
Sulphurs of the inflamed Mixture are deprived 
of Salts, which are the principal caufe of the 
noife. Beitdes, as Guhrpowder is kindled 
without noife in a free fpace, becaufe in that 
cafe its forces do not aâ at the fame time, 
nor are fufEciently united for making the ef- 
feâ conitderable \ after the fame manner an 
Exhalation too free, or which is not fuffici-^ 
cntly contrafted, is kindled without Thun- 
dering. The Thunder is only a Species of 
Gun-powder inflamed. 

Eud^oc. 
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Eudùx. Bat when the Thunder-clap breaks 
out, why does it follow the Lightning, tho' 
the Clap and Lightning proceed from the 
Cloud at the fame time ? 

jirift. Becaufe the aherial Matter which 
bears the Light, conveys the Impreffion which 
it hath received more fwiftiy, than the Aie 
which conveys the Sound ; becaufe the ethe« 
rial Matter is finer, and is not comprefs'd^' 
whereas the Air is grofler, and is compndfsM : 
Becaufe the Motion of Light is dired, and that 
of Sound undulatory. 

Eudox. The Clap, which follows» the 
Lightning, is ordinarily followed with a 
Shower of Rain. 

Ariji. The Inflammation, which caufes the 
Noifc, ought naturally to (hake and diflblve a 
part of the Cloud, and make it £all down in Rain. : 

Eudo^ When the Raio abounds, itfcarçely 
thunders any more. 

Ariji. Becaufe the Water which falls upoa> 
the Exhalations, drowns it, if I may fo fay \ oc 
carries it off, at lead in part. 
, Eudax. But juft now, ArifiuSy the Queftion 
is about darting out the Thunderbolt, or ièe^ 
ing it iflue out of the Cloud. Ought it not 
always to afccnd, receiving fome excels of 
Levity in the Inflammation \ 

Arift. The Weight of the condensed Exha- 
lation, which is only inflam'd and conûim'd 
fuccefllvcly, the excefs of Reitilance which ii: 
^meets with in the upper part of the. Cloud, 
deeper and colder, a Vonex of- diffi^lved Va- 

Vo u IIL K pours 



pours whiph iutcoimds it, hemg formed by the 
Inflatiuxiation ; àU this gives the £xhalation a 
Dire^on toward thf Earth, and prccijxltates it 
like a Species of Brocket turned topfyrturvy. 

. Eudox. Should you fee it ilTuo out of the 
Cloud> you would believe you faw divers Fires 
(hoot out at the H^mt time. 

Atàji* Becaufe tt\e Exhalation ifiues o^t in 
ffîverai parts, or the ELeiiftance of the Air fe*« 
{àltate&it. 

: Eudox, What long Traâs of lire! Da 
they touch both the Earth and Ckmd at the 
iametime} 

. . Arift. The ftrong Inçreâton which a Voir- 
tex of Fire makes upon the Eye, when it i^ 
darted out of theCloud,fiib/tâsâill, even when 
it isrismbved to a diftaace from it, and makes 
it to a|)pGar wheceit is not, as the Imprefllon of 
a burning Torchi raipidly agitated, makes it 
to be feen where it is not, prefenting to the 
deceived Eyes a long Train of Fire. 

: Éudûx^ The Fire of the. Thunder turns^ 
round in its Fall, and dcfcribes a broken Line« 

: Atifi. Becaufe the Center of Gravity is not 
in the Center of F%ure, and the difSerenc 
Ports of the inflamed Exhalation da not ftrikc 
the Aif witkcqual Forces. This is what makes^ 
it to go winding about in fome fort, like fmalL 
Squibs which they throw in the Air. 

Eudox. Do yoa believe that the Exhale 
tion always reaches the Earth ? 

Afift. When it is too light, fothat it has not 
Matter enough to. iucniih Nouxifhment to the 

Flame^ 
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name, or is hoc fiifficiently comtxrds-4, it 
aught tû be diffipatcd in the Atmosphere. 
BeftdcSy die Air, nearcft to the Earth, being 
more groô, has • the> nwr e foice ta rtM^ an4 
confequemly it may often happen^ that the 
Exhalation being repcU'd, ^£:ends and ii di(^ 
iipated without reaching as. 
: Endopc. But how can that> which cames to 
US iwifter than the Wind> obey the Wind} 

Arift. A Body impell'd by difiercnt Impre£> 
fions, but ikch as are not diametrically oj^b- 
fiiSy comities -^ith each in pi^qportion to its 
fotcd. Wherefore/ when I obferve that the 
Wind am give the Thunderbolt a Dirdftioii 
tbwatd my Cloftt, I fhut it exaâly ^ my 
Pfaih^l^liiGal Coniftancy is the \t& mov'd on 
that account i and I jdiilolbphize à little more 
eatmly upon the Nature and Effeâs of Thunder* 
' Eudox. Tlie Thunderbolt very rarely hap4 
pais 'to iMkeMen. It fecms to avoid them 
deftgnedly, and to attach it felf to greater 
Obfeâsi to Trees» great Towers> and thb 
top of Mountains. 

Feriuntfimnnos Fulmina Mantes'^. 

Arift. Hie Thunderbolt only follows the 
taws of Phy ficks in this. For, i . Bodies, which 
are more elevated, may cleave the Bafc çf the 
Cloud, or force the Wind to carry off the 
9afe of the Cloud by ftraitning its Paflage, 
and l^ that means facilitate the Fall of the Ex- 
jfciaiation upon them. a. The Exhalation cn- 

^ Horaté Od. Lib. ». Od. i o. V. 1 1« 

K a . counters 
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counters them fooner in its falL 3. Sudi tah 
Exhalation may reach them, as would be diffi^ 
pated for want of Fuel^ before it reach us. 
4. Could the Exhalation reach us ' ; .fometipnes 
a rcfledcd Wind, which makes it fly over our 
Heads, carries it upon the Top of a Tree, 
Tower, or Mountain, 

Eudox. But, Ari/iuSj are Trees cleft or 
rooted up, Bellfries uncovered^ and .Edifices 
thrown down, the EfFeâs of an Exhalation ) 

Ariji. The Cold cleaves TrecS^i may not 
an inflamed Exhalation dilate them fo as to 
cleave them, efpeciaily when it is carried in a 
Whirlwind, which alone cleaves Trees, breaks, 
. or roots them up (bmetimcs, a£king againfl: 
the Branches as againft fo many oppoilte 
Leavers, twifting about, and Jiiaking the 
Trunk of the Tree turn round ? An impe- 
tuous Wind uncovers Bellfries 5 therefore an 
Exhalation, grofs and more rapid than the 
Wind, may likcwife do fo. In fliort, an Ex- 
halation, which with an almoft infinite Ve- 
locity happens obliquely or horizontaJiy to 
ftrike againft a Wall, which it calcines, infi- 
nuating itfetf into the Intcrftices of the un- 
hewcd Stones, where is ads as Powder in a 
Mine, may detach the Stones fo much the 
more eafîly, becaufe in that cafe it has. not 
their Gravity to overcome- The efficacy of a 
Body in Motion anfwers to the Velocity i and 
fome Stones below being carried off, the Wall 
falls down, and the Edifice is overturned. If 
the Exhalation be %t «p; with its Vortex of 

Watci; 
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Water orVapours, between two Walls of an 
Edifice, much after the fame manner as Gun- 
powder kindled in a Mortar-piece,or in a Mine, 
the Walls being violently pufh'd on one fide by 
the Effort of the Exhalation, without being 
equally fuftain'd on the other, follow the Ira- 
pxeffion of the greater Force, burft, fall down, 
and are diflipated, as happens in a Mine. 

M. ^ejlandesy an ingenious Philofopher, 
whom Curiofity carried into a Village, whofc 
Church had been entirely burnt down by 
Thunder, fays, that in this Village fituated 
near Br eft y they had feen three Globes of Fire 
of three foot audi a half in Diameter each, and 
that they were united together 5 that this large 
Vortex of Flame had come rapidly, and pierced 
thro' the Church two foot above its level 
with the Ground 5 that it had inftantly killed 
two of the four Perfohs who were Ringing, 
and made the Walls ^nd Roof of the Church 
to fpring as a Mine woiild have done : fo that 
the Stones, were confiifediy fcattered round 
about, fome of them being carried twenty- fix 
Fathoms, and others funk mqrc than two Foot 
into the Earth *. 

Eud0x. I am no longer furprized that the 
Thunder, when it falls in a clofe place, as a 
Room or Church, melts Metals, breaks Steel, 
and produces at once a number of different 
Effefts. 

? Hift. dc I' Acad. 1719. p. *i. 

K 3 Jrijf. 
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Afijt. The Flame o£ an EnameUtr^ I^m|r 
being driven^ like a fmall Dart^ by the Blaft pf 
a Bellows^ very quickly melts Glafs apd Me«^ 
tals* Is it fufprizing that the Fire of Thunder^ 
much more rapid, melts Metals in the twink* 
ling of an Eye \ The Flame of Siflpihur pene^ 
tratesthematfirft^ a piece of Sulphur being 
applied to fome Steel red-hot in the Fire;, re- 
duces it to Powder. Thé variety of Efieds 
produced at the fame time, proiceeds probably 
firom this, that the Exhalation» which is not 
of a very ftrong Conitflencey is. divided into 
many inflamed parte by its encountering wit^ 
a hard Body. Thus fometimes t)iere faavç 
been feen three or four fmall feparated^Fkmef 
flutter about in a Room ^. 

Eudox. I fliould be more aflonifh'd ^ if tfio 
Thunder fhould diilipate your Silver in yqwr 
Purfe, and your Sword in the Scabbard, witb-« 
put hutting either Scabbard or Purfe, and that 
you fhould get rid of it for fome Piftoles> an4 
lome Fright J or if it fhould drink up û^ 
Wine in the Caak, without piercing or hurt* 
îng It. . 

jiriji. Such like Faâs are the Sport of thç 
Thunder, ot rather of the Im^^nation. Ne-« 
verthelefsi perhaps, they are not fo impoifi^ 
ble a$ they may appear to be. We fee Salti 
fpare the moil: tender Bodies, while they di^ 
folve the hardeft. Spirit of Nitre neither diff 
folve; Wood nor Wax, and yet it changes Iron 

^ Mariotte» de la percuflbii <fes corpse p. 114. 

into 
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into a Sj)^cia[^. qi Liquor. From â muftuir^i of 
Lime^ Vinegar, çocnmon Salt, Nitre, and Siil« 
phur, ti3£y lextr^fta Salt which penetrates Iron, 
without caufmg in it afiy. fenfiÛe Alteration \ 

From bimminous MMter they extraâaSatt^ 
which imperceptibly psjOTcç.tbrd* the Porç$ of 
a Plate of Silver*. The Men^ruw^y ?9fhxch 
ûndi a free Paff^c tHfa" a BOjd]^, mdkes no 
change in it. Can it pafs thro^ v^ithotit fome 
difficulty I: It penetrates' forcibly, agiCateSi 
{hakes and diiHpates the Particles which op^ 
pôfe themfelvcs to its Paifage/ CaiuiM a 
iighe and fubtile Exhalation aâ after.the fame 
manner in the Purfe atid Silver, * the Sword 
and Sca|>foatd i May it not penetrate-the Cask 
without hmtingit) as bituminous Liquor pCûe^^ 
traced Silver > May not the Wine being héàted 
exhale imperceptibly like new Wine ? 
. Eu4p§c. Probably you will believe me> A- 
riftus^ if I tell you that the Thunder one day 
pailèd between the Shirt and Skin of a yooiig 
Man of my acqitàintance» and that it did no* 
' thing to him except making a Trace on his 
back without hurting him. 

jiriji* Since the Flame of Spirit of Wine 
runs Upon Linnen and the Hand, Without 
burning e&her Hand or Linnen, why may van 
an infkmed Exhalation, almoft fpent, be (b 
weak that it pals betweca the Shirt and Sktâ 
without tMirniûg them ) 

^ Mem. de PAcad. 1 7 13. p. 30S. 
.^IhSd.p.jio. 

K 4\ Eudox. 
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Eudox. You will not furcly, AriftuSy allow 
the Thunderbolt to be a Stonc^ 

Arift. A Stone does not kill without Con^ 
tufion, as the Thunderbolt does, whofe Sul- 
phur fometimes ftops the Paflages of Refpira- 
tion, and fuffocates without any perceptible 
mark: of a Wound. 

Eudox. Although the Thunder be only an 
Exhalation, it is always terrible. What Means 
can be ufed to turn it afide! I difcern a gloomy 
Cloud i and I hear a true Thunder roar. 

Arift. The ringing of Bell«, and the noift; 
of a Cannon agitating the Air, repels or turns 
afide the Cloud which is advancing, andrturn- 
ing aitde-the Clottd^ it difperfes tt^ Thunder 
which f he Cloud bears along with it. 
: Eudox* NeverthelefstheNoifcfeemsfoitae- 
times to attraâ the Thunderbolt. For in 
LowiT'Bretamj on the Night of the 14th 
er, 15th of Afftit 171 8, in that part of the 
Coaft which extends from Landerneau to 
St.Tduloi LeoHy the Thunderbolt fell upon 
twenty four Churches in which they were 
ringing. The neighbouring Churches, in 
which there was no ringing, were (pared*. 

Arift. The Noifc fecms to attraft the 
Thunderbolt: but that is when it happens 
under the Cloud, becaufe then the Air being 
ftrongly agitated, divides, agitate^ and weakens 
^he Bafe of the Cloud, and by that means 
ftcilitates the Inflan^mation an4 Eruption of 

■ , 

t Hift. dc TAcad. 1719. p. 21. 

the 
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the Thunder, whith being darted out. throi^h 
the weakeft part, falls vertically, or almoft 
vertically upon the place from which the Noifc 
proceeds. Thus How and imprudent Ringeri 
ore often ftruck with Thunder. A Misfor- 
tune which they might prevent; if they were 
^ good Philofoi^ers, as they are zealous foe 
the publick Good. 

Èudox. Conftquently it is of importance 
to know, at \ta&. nearly, dt wttat^ifbnce the 
' Thunderbolt is; but by What wèans^may ifc 
be eafily known f' 1;.. : .. 

Arifi. By obferving hOW oftétt the Puffc 
beats between the Lightning ' and tlie N6He'. 
If h beat iu times,^ the ThandcrboU is about 
fiooo Paces diftant. Five times-ï 5©ooi ' fàâi 
times? 4000. Threetimcs? 3000, ci''f. For. 
the Sound which comes fucccllively, and from 
that part where the Thunder is, comes off at 
the fame time with the Lightning j and ac- 
cordin oyal Aca- 

demy It a thou- 

fand I Pulfe, or 

In one the Noifc 

immc( the Thun- 

der is fears, if 

he is fi :r is pref- 

ilng, ( dl of the 

Thui>derbolt is as quick as the Lightning. He 
who'fcars Thunder, iAy& Seneca, has nothing 
to feat * : 

; Qjiafft.Natoral.Li. c.^j. 

Ner^o 



"3^ Of Thxjkdéiù 

HêmofmquamfuîmentimuittnifiqiàeffUgit, 
E»4hx. This heattens m£, Arifim. And 
to pccrent the Thunder, which we have iuft 
' nov heard from intimidating Philofophers i 
you Hnuld have explained to voie font Scnti^ 
si«nt upon the othci Fires, \l'hich have bcca 
obferved in the Atmofphert. But let us gp 
«ad Tup together } W£ flull talk of the News 
of the times 3 and then go and take ^Aic 
and divert our féivcs in a f^ofophical man- 
ner, by difcouriu^ of the fallen Stars, -i^wtf 
fiam. Columns of fire, and that Aûtora 
Boreas, whidi ha appeared foc^en of hxt 
Yean, and ordinuily five or ^ hours at kaft 
beÊvethcSan. 
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Conversation IX. 

Upon fallen Stirrsy Ignesfatui^ 

tie Aurora Borealis. 



an^ 




T iaft» there is no more Thmw 
der nor Cl0uJ>' whac Pleafurc} 
Adùiowkdgei ' Jttiftus^ that 
diere is xm. Speâadc moi» aiïeâing to 4 
Fhilofopheti, than die Heaveti all ^arkUf^ 
with Stars. Docs it not grieve you to fee 
one of them: £ftil )4ift iio^> leaving behind ft 
a Long tfain>€f Bre \ Heic is exaAly wiiak 
I^^Sigv/fbiciold us t ; 

Sape etiamftellasj Cœlo impendent e^ videbis 
Vtiadpites Ctfh laki^ mRijque per umbr/On 
flammarum iMgûs à tergo alhefcne trait us. 

' Arift, The Heatnen will not {hine the lea 
fot. that, Thi» Spedesof Stir i» cmly a li^t 
Exhahtioo, aldiaft whoUf ^Iphurous, which 
is itiflamed in die free Âhr, much after th« 
ûme manner as Thunder in a Cloud, by tho 
flowing of theWinds^ or by. thcaâioa of 

the 
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the fubtile Matter» and an Acid in the Sulphur. 
The fuperior. part of the JExhalation kindles 
î^y becaufe it is lighter j itnce it is more 
elevated, it is alio more inflammable. The 
Inflammation is communicated to the inferior 
part of the exhalation, as in a train of Pov- 
der. Hdncè, this fort of Star feems to fail. 
And becaufe the Communication happens iis% 
rapidly, that the Inflammatioii is in the Bafe 
of the Exhalatioh, when the Imprefllon, which 
it makes upon the Eyes, yet fubfifts, we fancy 
we fee a long train of Fire, whiiâi ïs^iiropcrly 
no where elfe but in our Mind* , ■ , 

Eudox. Thofe Fires which ré|iQlG; them* 
felves, or flow gently upon the Hair of Chil- 
dren, and of which Vtrgii alfo fpcaks "^x ^ 

Eicehvis fûmma de Vertiee vifks luli 
Fmdere lunun apax^ taHuque inmpcia molU 
Lambere fiamma comas ^ çy cbrcum temfard. 
fafci. 

The Imesfatiûj which fport upon the 
furface of the Earth, and w|iich &em^ to flyc 
from thofe who do not fear them, and to 
purfue thofe who ido ; thc^ Fire St. EJme, 
which faftens to Mafts and Sail-yards of Vicflels 
after fome Ténipcfts s thofe Fices môœ de* 
Vated in the Atmofphercy and wiuch they call 
Columns, Pyramids, horizontal Light, otcife 
the Northern A^irora, éfc. Thcfc arc fb manyr 

Exha* 
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Exhalations kindled almoft after the (amç, 
manner, as that Star \^hich juft noy fell. 

Afift. We are, I think, , equally perfuaded 
of it. 

M. Bemier fays % that one Night, in a 
ftifling Heat, among the Iflands of the Ganges, 
he faw in the Thickets all fliining with Glow- 
worms, fomc Fires which afcended every 
moment, ibmetimes on one itde, and fome-* 
times on another j that two of them appeared 
extraordinary, of which the one was as it were 
a large Globe of Fire, and the fécond like a 
Tree in flames. What were thofe Fires, if 
not Exhalations} 

A light Exhalation, coming out of the Tub- 
ftancc of a Man, may reft upon his Head^ 
and (hine without burning, almoft like a Glow- 
worm. The Ignes fatui are Exhalations 
' which proceed nom Church-yards, and other 
fulphurpus places, where there happens a Fer- 
mentation, fai (hort, nothing is more com^ ^ 
mon than thefe Fires in the Torrid-Zone. 
Yoti would iay that they fport, when they 
flutter about at the pleafure of the agitated 
Air. If they fly from you, when you ad- 
vance, that is becaufe you pu(h the Air for- 
ward which bears them. If they feem to 
purfue you, when you run away from them, 
the reafon is becaufe the Air which bears 
them, takes poITelHon of the place which yotr 
quit every m<Hnent. The Fire St. Elme is 

•T.f. p.i;y. 
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only a vifcous Exhalation, kindlc4 upon thçL 
Sea by the Shock and Agitation of the Salts. 
Is an Exhalation» more extended» elevateds 
and lighted in the Atmofphçrç» but IQ' a free 
Air, is it, I fay, cylindrical! \iv^^Qol^nm^ 
Is it tetminated in an angular Point:i hayi^p; % 
large Bafc, in form of a Pyramid \ It is '%, 
pyramid. A Collcaion of inflamed CO- 
lumn;s and Pyramids in a luminoo^ and traa^ 
parent Cloud, which is often çbfçfvçd toward j 
the North, is what they now call ap M^^^^^ 
SHmtal Lights but formerly jiurQr4 Bçreàlif^ 
becaufe or its refemblance with theMoroiogr 
Star in brighmefs. Wa^s not thç name; of 
jfurora fine enough? But what think. yqui». 
ÈudoxuSy of the Northern I^igbt ? 

Eudox. you may fee, 4rilfus, in atst;« 
which I wrote, and of which \ keep a Copyil 
It is fomewhat long. 

Ariji. I fhalifind it top (hort* 
• ...... 

Jitiettir upon the PhâtnomtMtt of ibé 
igtb çf O&ohcr, 1726. 
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ON cccafion df the I%snbmenotf, ^' 
which all TariSy except the Pfatlofô-; 
phcrs, were aftonifhed, the nineteenth of this 
Moath, and which the French Gazette juftly' 
calls a Northern Li^t: you demand my 

Semi* 



^ 



Ckinv.ïK..ÙfmAuroraB^ 143 

S^uimcBt concerning what they cail this 
Northern Light. 

It is a Species of thin, tranfparent and lu- 
minous Cloudy which appears from time to 
time, upon the Horizon, in the night towards 
the North, Formerly they called it Aurora 
Bwealis, becaufe of its refemblance to the 
Morning in clearneis. 

At prefent it is (bmetimes an Horizontal 
Light, ibiûetimes a Northern one. It has loft 
the (pecious Name of Aurora^ probably be- 
caufe it generally precedes the Morning it felf 
five or iix hours at leafi. llowever that be^ 
they have obferved this Light in fever al Ages % 
but elpecialy in our days, ^hey obfcrved ir 
in 99^^ \ 99 3 > 162 1, I7C7» And this Me-* 
feor has appear <i frequently all the following 
Years, ftom 17^^ to 1726 *. They faw the 
&me Species of Meteor, but with fome dif-^ 
ference in the Apparitions. In 992, on 
Chriftmas Night, you would have taken the 
Night itfelf for Day. In 99 î, on St. 4$*?^- 
fhen*% Night, there was a kind of Morning- 
break. In 1 62 1 , on the twenty firft of Septem^ 
tefy M. Gaffendij being near to Aix in TrtH 
vencfy faw on the North fide a luminous Cloudy 
which pofieis'd 60 Degrees of the Horizon, 
between Eaft and Weft *. It was elevated in 

^ Calvifius. Recueil d'Ohfcrvatîons, par M. de I'Acad, def 
Sdoaccs. 

• Hift. dc I'Acad. 1716. p. 6. 1717. p. 3. 1718. p.l. 1719. 
^. I. 1710. p.4. 1711. MecD. p.l. ijti. p.]. 

^ Abrège deGal&adi, torn. f. p. 14/. 

form 



i 



144 ^f ^^ Aurora Bondis. 

form of a Bqw:, more than 46 dcjgrees h%h^ 
and darted out x^hite and red Pyramids and. 
Columns. In i707> thefixthof JV&rf)&, there 
were Species of Rain-bows, out of which 
iffued fome luminous Rays> direded toward* 
the Zenith 5 Phenomena ufual in Green/and, 
Hofmay and Ifelandy and almoft continually 
in Countries near the Pole % In 17 16, the 
fifteenth of Marchy they perceived a Light 
toward the North-eaft, wbafe Bafe was em- 
battel'd, and the upper part terminated in 
the form of a Spear, of the colour of Fire j 
and diftinguiflied by fundry white Channellings>. 
thro* its whole length. The fevcnteenth of 
the fame Month, at London, they faw north-* 
ward a fcind of Gulf of reddifh Light, which 
darted out its Rays from time to time, like 
lighted Rockets. Thefe Rockets fpread thera- 
felves, and formed Waves in the Air of a 
clear Smoak, but fo tranfparent, that they faw 
the Stars thro' them, and fo bright, that they 
difcerncd the Houles. M, Maraldiy who has 
exadlyobferved thofePhasnomenaiincc 1716, 
has fundry times feen a great horizontal Light, 
whitifb, like a tranfparent Twilight, and which 
permitted him to fee the Stars. But in the 
Month oi April *i 7 1 6, the Columns alcended, 
lays he, like Rockets, and one would have 
thought that, they were fo many Spouts of 
Light. The thirtieth of March 1719» they 

^ Gaflendi, torn. i. p, loo.^Recueil d'ObÊrvacioas^ par M. de 
I'Acad. de$ Sciences. 

faw 
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Iffpr «iÇolumn of Firc deya]ted2o<!cgrç^s above 
. the Horizon, bctweca the North-nor-Weû and 
Wcft, , parallel to theHork^on^ and extended 
a 5 or 30 degrees. It pbfcured ,the Xight of 
otbc Moon^ a^thp' the Moon was in the eighth 
. iky, and. y^vj dear. Peqpk were àifeâed 
^ Wilh tby» Phsnomenon;^ and a ay of Admi- 
.: xation. was rmfed throi^hout all ^arh. The 
. eleventh ofj Ffbruary 17 20, M. jfîif4raf4i^ faw 
..inon^rColiirans of Lights which had i^methipg 
.'la ithetQ ftUl more âifi^ng/ " 

Aicei: /aU> Sir, Ï doubt whether before thç 

PhanoiDieiionof themaeteenthbf tHisKlpnth, 

any thing, had been obîerved inore ihatvéllôus 

toward the North» than what I Taw M.FléçJlff 

^ïajff^ou the $iÂ of J^arcb 1721 • Three 

qiltrters.pf an hour after 'feven an^Iock in 

. Hàkt ïycfting, 1 perceivpd on the Nof thrHde a 

tranTparcjijt Clo^, wbiat was expended almpft 

from tHe^ No|th-ei^ to the North-Wieft ; and 

. Teamed ^^Icyated froni the NbrthHorizon al* 

moft fo the Pole* It was^ îike zn.SUJ^f 

vhoCt fmRll Diameter almoÀ anfwered to the 

Meridian, pif'léche. The Clcuid appeared ex* 

traocdinaQr to me. Near eight a-clock, I iiaw 

iive liimiaotts Columns acife ûiddenly en the 

.part of^ the Baft. Three of them were diffi- 

l^tedqujicidy, and the two other, wHidi were 

.¥efy ' long afid pei;>endiçular to the ïïorizon, 

^aft toward the Wcft,^ iometimes flopping, 

fomctimes recoiling 1 then again continuing 

toward the Weft, flowing always ligon the 

. . yoL. ill. " t ^ ^ ' rncri- 
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, meridionai Arch of • the Cloud, Such kind 
of Coluipns were formed from time to time 

. in divgrs partsr. "Yhe Heaven was very ferenc. 
Half" an hour after eigjit a-clock, a part of 
the' luminous Cloud divided it felf into 

' different fmaîl Clouds, carried toward the 
Souph.! ^ut a little before nine they were 
united again to the great Cloud, and in this 
rc-unioii 1 1 faw a great number of very 
brigîit' Columns. At nine the' Cloud was 
inflan)e4from theEaflrern border k) 'the Weft 
part,5 fo that I faw a prodigious nurhber of 
Rays, Cones, Pyramids, and Columns bf 
Fire, which darted out on all - {\âx%. • Many 
of thofe Colupins feemed to bound over my 
Head. ' Their Flame was very gentle, white, 
and mixt with blue. In proportion as thofe 
Fires iflued out of the bofom of the Cloud, 

. cfpecially on the South part, there were hol- 
low flopes made in it 5 fo that in a very little 
time, the South part feem'd gnawed to the 
Center. The inflammable M atter which came 
from the Eaft part, filled up this Vacuity 5 
and the fame fport begun again toward ten. 
We faw the Matter of the Phaehomenon arife 
inceffantly above the Horizon towatd the 
North-eaft, always from the fame place. ; It 
feem'd fometimes to fpread itfelf by Undula- 
tions 5 and now and then feeming Waves, 
flowing into certain obfcure parts of the 
Cloud, were quickly inflamed. A quarter 
of an hour after ten, the Center of the 

Cloud 
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Cloixd feemed diflip'âtedby the Inflammation, 
almdft as far as the JSFofth Horizon/, 'Aïi:« 
this,' Î fa\v nothing 'more remarkable. '* This 
* Phaeriomenôn attracted thé' Attention of '"the 
whole Country. '"^'^ . ^ «^ 

' The-Phaenèrhénon,^ i^hîch' appear'd fateljr, 
hasfbmethihg in it ftiH niore aftôhifhîtt^/rat 
^ leaft as^to its Exterit.- About atjuirfet of ah 
hoixr^aïïèr févcn iiï^thc' Evening, 't^ê^' fair 
on the^ Nbtth fide 6ï 'Taris tw^d ^pèèîîs 

* of luriiînous Arcs; tHfc' dne above 'thé 'btheir, 
"which extended frorii'the '^eft evéir^6éy'drid 
' the Nbrth^eaft, or from' the Weft tbVârd^tHc 

- Summer Sun-rifing. /Thie'''^^reateft of "tlibre 
Arcs Was -elevated above- tïie Hori^^onp àîttïéfft 

^ 25 denrées;, and fent'pff now and them îbiSc 

• fmaH' Gèlùmhs of ''àveFy' white Htthtfr'-But 
•tbwafH'" eight* ^' clockv; fuch a |>rôc!igioîis 

quantity' k)f Beams;, Columns and Globes 6f 

- Tire iffiiccF-diit of the two iuminous Arcs all 

- at once/^Tiat the Heaven was âlmbft- x^hôWy 

* Covered Vith them, excepting about the height 
' of jb; decrees toward the- Sbuth. Th^ Light 

forMéd i kind of Cr<i\vf(^ànd Domt* toward 
' the ZeHith: On the ^Wèft part thejr aw a 
' Cloud of a very brigHt red. Tticy faw one 

much like it-toward the Eaft, but hbt To red. 
'^ The Heaven fucceffivdy affumed diflfcrent 

* Colours, which fpread thcmfelves over the 
Clouds» The Phaenomenbn lafted YiU ten a 
clock in its Splendor,, with fome changes how- 
ever^ ibmetimes more feeble, fometimea more 

- ' L ^ lumi-» 
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luminous. After that, it recovered its vigour 
^ain from time to time $ ar\d they afErm ^, 
that the j^urora Borealis zppczxcd ftiil toward 
the North, when the true Aurora (hewed it 
fclf in the Eaft. 

Jhis Fha^oomenon t Spread tenroqt abroad. 
As for you. Sic, I don't believe tiiat you. are 
^f^iTppfed to take thofe ce^eftial Fires for Battles 
jpitcl^td in the Air, or Prognoftications of ibme 
fatal ivcxit* The new Phiiofophy has anni- 
hilated the greateft part of thofe Battels and 
]|^)?pg)EK)j^cs. The Fires, which the cold CU* 
mates of the North fend us from time to 
time, are only Exhalations inflamed above the 
ordinary Clouds, but however within the At« 
mofphere. Thcfe Fires, I fay, are elevated 
above the ordinary Clouds, fmce fometimes 
, thofe Clouds happen to withhold them from 
our Eyes. Neverthelels they »e in the At* 
^ mofphere. In Ihort^ they do not participle 
of the r^;ular Motion of the Stars from the 
£aft toward the Weft, as M^MardMi has ob- 
fervcd. They are iiot inflamed Exhalations i 
for one fees them afcend aboye the Horizon, 
^ and to be inflamed in proportion as they 
afcend, when the Sun and Moon are for a long 
time below the Horizon. But why does the 
luminous Cloud appear floped or dentcdf 
in proportion as the Rays, Pyramids, Columns, 
or Globes of Fire are darted out of its -Bofom i 

*Mem, dc PAcad. 1719. f.%x>y. 

. t OUenrii cndijc^^àidroia^ i i:OU: parM^Gôdûu 

Do* 
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Doubtie& becaufe the Exhalation being ane* 
noated and diffipated by the Rarcfàdion, which 
happens iii the InflaniihaticMi» becdmes impei'^ 
cq>ciblê. 

Exhalations of thb kind aire probably ful** 
phfuroas, bituminous^ and nittous Exhalations* 
Wc are no longer allowed to doubt, whe^ 
thct iiich Exhalations can take fire as of them* 
iclves» without the Aid of fore^ Fire. There 
is nodiiog that kindles more eafUy than SuU 
pluiff and ' Bitumen. Thefe oily Matters have 
a thottiand fmall Cells full cf K\ty wtM»fe 
Spring is always beat» and of a fubtileMat* 
ter> always rapidly agitated* Some farther de* 
gcces^of Agîtatiohi and the Particles of thto 
finàUCeUs being broken, will have tltts'^iikk 
and ùniTer&L Motion^ \i^hkh makes tht^Fiame 
to ipaskle in oiir Eyes. The bidi o£ the 
Winds^ or the rencouHiter and fliock of Cioud^t 
iway add thèfe de^ees of Agitation; andcatuTf 
the Inflammation. L have often feeâ; in the 
Nacthern Light, fmàU Gkmds inflamed by 
encountering one another. Neither is ' th<re 
any dnng more reqàiredi to produce thbfe 
^Bidden Inflainmations, than on' Acid vt (ome 
fulphuroiis Matter. Mix a little Ciu»*p€rv^dci: 
Y^ith Oil of Cloves, pouf upon thxs MisCture 
ÂMsar citrine Aqua«-fortis i yon fee at bncc a 
flame of Cones and Globes of Kre ifiucoui 
of the'Mixtare of twocodd Liquor^ andQun- 
powder Jdndle, when one^ only pourtAqua^ 
fortis upon it. 

L J in 



In prô{>àrtioh -m- tHe 'Exhaktioiis :âre thus 
inflamed id the Air/ according to the different' 
Figures, different Cbnitftence <^ the inflam-[ 
mable Matter, and the divers Refleftions od 
Rcfraâions of Light> one fees Rays, Cones, 
Globes, Pyramids or> Columns of Fire ilTuc 
out, under different Colours^ from the lumi* 
nous Cloud. If the Light is white, the rea-' 
ibh is becaufe the . Exhalation contains no 
Vapours. * The Vapours; afford a red colour ta 
the Light. That of *the Sun is commonly 
cdft^derably white^ when he is much elevated ; 
and Ted, ' when he is ia the Horizon $ becaufc 
when he is in the Horizon, his Rays; pafs 
through more Vapours. Vapours afford very 
freie Pallages to a great quantity of Rays, but 
many Rays are ilo{^ by the folid pattsiof Va.^. 
pour»/ Free and lively Rays^ bui: interrupted 
or mixt'With Shadç> di£^fe a red colour avet 
Obj€éb*i. Probably th« two Clouds ofa bright 
red, which they obferved in the ktcr.Phsno* 
menon' in the middle of a white Eight, 'coii-! 
tained plenty of Vapours. 

But the Spouts of Light, fometimeis white, 
fometimes red> or blue, which fhoot out like 
Lightnings from the bofom of the Cloud, 
ought they not to be- followed whhfo many 
Thunder*^claps \ Lightnings, which fiosetell 
Thunder-claps, arecaufedby the Inflammation 
of an Exhalation comprefled in a thick' Cloud. 
Wherefore^ the forces of the inâamed £x- 

•Vpl. 11. Convcriat. XXIII. > . • *: ' 

halation 
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halation being re-uhitcd by the refiftance of 
the Cload, and ading alnboft all at oncç, like 
thofc of Powder kindled in the Moutkof a 
Gun, ftrongly bend the Spring of the Air, and 
produce in the Air this alternate Motion, this' 
impetuous Tremulatiori, which makes tht 
noife, which the Echo's of Mountains and. 
Rocks- redouble . and prolong. But.tht In- 
flamn&aYiôfl of a rare^ lig-ht, and frte Exhaia^i 
tion otighr not to caufe this cracky bccaufé 
its' forces are fucceflivelyldiilipated, and are 
not (ufficiehtty united. - By the fame Princi- 
,ple, Gun-powder is alfo inflamed quietly and 
without noife, in a free ipace. No\^, the: 
Exhalation of a luminous Oioud . is âf rare^;' 
light?, and free Exhalation^ fince it \% itrànfpa- 
fent and' elevated above the ordinary jCtouds:/ 
Therdbrc thefe Fires ought not otdij:Mirily. 
to bé' accompanied with noife, as Lightnii^s 
are. ' • ' «' 

But finaUy, why are thefe Fires foclrequent 
toward the Pole, and commonly proceed frMn 
Northern <^ountries^ In the matter of-Phyfics^ 
it is allowed to venture^upon (bme - Qon^^-^ 
tures, eipecially whaa<)tie only offers ^theih 
as Conjeâures. Somctihtc» the leafi probable 
happen^ to* !>€ true, as the moft probablc^-^are 
found-to be^ùlfe. Tfce Vdrtex of magnetic 
and fine matter, which: they make tocirçalatê 
from . one Pole of the .Earth to the other, 
after M. ^efcarteSj i£ order to direct the 
Poles of the magnetic Needle toward the Poles 

L 4 of 
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of the £arth, is frill at loift pi0bal>|e, Whtt 
is it, pmy which giv!e$ the Nc«ll.c. thi? Di- 
reâioii^ if noti an inCenfîble Matta> , whi<:J^ 
h|y< the fame Dirediool The Nce4i6. has it 
mit of it felf. It is .only a final! potion of 
Matter widiout £^cacy. Now. thi$ VitMctoç. 
ifliiingolit from, the Pole» andthoie a<(l)accnt. 
Coaniizics,abun4«»tiy:an4ioipetttoufly» IhoQld 
it not carry off wi^ it an ejctraoiKlinaiiy qiiaiV 
tity QfihIplmtou8and.hiti]<ninoii3£xhal^ions» 
filled. with this fioA. Matter, which mi^ien' 
der. them lighter and..mofe igdai9ii»ai>lje7 
Bmceediog from Nocthcm Cli«aate$) theyi 
(bonld/iseoder the Phasaomena^ atfno^ gqqH? 
imal these, as, they ace. Bein^^ lighFi. jthqr 
flioald. be: ekvated, as they. arc^.a^QK?e ORdi^ 
nàtyCloodai aodablaftof Wio^HboBklca^ 
t^iecBk» as oaxL fees them earned*: SuMfimBt 
Siquûatfxd» .fi>9>ctiiiies. £a&wa»^ . and:, ^tm^ 

times Weftward. Being abundant, theymighl 
ccnçftj as Jiiey. 4id .laCelyà . a rgpes^it ptff iQjT:. the 
Hca^^ea,. and froBt timet to time, pcré»^ to 
aac eye8.)Spei^cle«». which: Cfipç^ tufv ar 
mfijnigftnhe PopilaBe».the.m<i!m<ni;,thai ihey 
divertPhilofophersi» the undiûnebodSpeâafiwi 
of a. Heaven all <m fire. 

NeyeictheleÊ, a fàâ moKattda». thaamf 
Conjeâure» is , that I have the hoaoot of 
being, with profiwnd rel^eâ^ 

Sir, 

ISmr m^fyfrntie, 8cc. . 

Qâat>.i7»tf. jjjig 
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This, I think, is the Aurors Btrealis Tct 
in its fiiil light. 

. SaJtx, The lUio-bov, tho' it ofieirpie»^ 
liints icfdf to oat Senfis, will pediaps h>ve 
itk it fomefhing &11 mote entdtaiaiag and- 
cutioas. You have alieadf fiiffidentlf made 
known to me your Sentiment upon this 
head *. X wiU ixyii^.teU yonniob 

• Csiinifit.X)ai.Vcl.II. 
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Upon the Rainr-bow. 

Arîji> BMR8i Always find new pleafute in 
confidering the Rain-bow, 
its Figure, and the Arrange- 
ment . apd Variety of its 
pleafiif<^'i&-not equal to 
'c me in difcc^ning the 
according to. ;y(iUr Prin- 



to explain itiy4elf upon 
I begin with^fome Obfer- 



Colou 

that, ' 
fecrct 
ciples< 
Eu 
this P 
varions. _ ^ ^ 

1. They call the Iris or Rain-bow, thofe 
different Colours, dlfpofôd in form of a Bow, 
much like thofe of a Prifm, and perceptibly 
fprcad over fomc Cloud oppofitc to the Sun. 

2. When we have our Backs turned toward 
the Sun, and fquirt out Water with the Mouth, 
or Ippk upon the fcattcring of the Drops of a 
Water-fpout, we obferve the Rain-bow pretty 
well imitated upon the difperfed Drops. 
Wherefore, I diftinguifli two Rain-bows, the 

one 



oof-itti&chl, the <Hher natural. Art contri- 
butes to form the firft i Natui^e alone foria^ : 
the fécond. ' Spch is the Bowdefcribed on a.: 
Cloud c^poficc to the Sun, apd;wjith which v 
only our bufinefs is here. 

3 • Sometimes only one Rain- bow appears $ . 
fbmetimes one fees ' two at the fame time,, 
one internal, and the other extearnal* Each; 
of thefe Bows has .three principal; Colours^ 3 
Redi YelloWj and Blue, which give rife to- 
the other CqIpufs*. » 

4* In the internal Arc, the Blue is below;, 
the Ked above, and the Yello)^ ia the middle. > 
On the contrary, . the external Arc has the 
Red inwardly, and the Blue outwardly. 
. 5.1 give to the vifual Rays the name pf* 
the Colours, where they terminate, r Hence, I 
call them red, yellow, or blue Rays. 

6. The Line drawn from the Center of the 
Sun to the Center of the Iris,, which paffes 
thro' the Eye of the Spedator, I call the Axis 
of Vifion, as they commonly do. . 

7. In the internal Arc, the vifual Rays make- 
with the Axis of Vifion, Angles of about 41 ; 
degrees 14/i the yellow Rays, Angles of 
41 degrees 30^5 and the red Rays Angles of 
41 degrees 46^ In the external Arc, the red 
Rays make Angles of about 5 1^ degrees 46<> 
the yellow Rays, Angles of ,52 degrees 5 and 
the blue Rays, Angles of 5 2^ degrees 1 6^ ^4 
Let us firft conflder only the internal Arc. r 

*^ According to tbeCdoilationof M.S0AM/^r jpart. chap, ift 

This 
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This beii^ granted, what mdkes tht.Raii^ 
bovï The Ràys' of the Sa» more or lt& 
broken in the Di'ops of Rai») «id refleâedto 
oar Eyes with Vibrations morcor le(s (brong, 
and with more or lef^ fhadoWi i; I3wRay^' 
df the Stan$ for Cokmrs are ondyLigfet mo- 
dffiied, and the Iris does not- appear tHit when 
thr Sun enlightens the Horizon. 2\ The(e^ 
Rays arc brtdc^, Imce almoO^ all of them.' 
fill oUiqaely upon the fphieriaal Cut&Lcc oB 
the Drops, and the Rays, which aceonly re* 
fieAed, do nut ^tw different GokMm to Wa- 
ter, i. They are, I fay, Rayi; bmken in 
Drop» of Rain : One ftes na Ra}a4>ow bat' 
only in rainy Weather. ^ Theft Riys are 
refleâed to our Eyes, itnce they couvtey to 
them, from the part of the Air opposite tor 
the Sun, the impreifions of different CoioutSr 
And this is dene with Vibrations morror 
lefsfttong^ andwithmoreorle&fhadowi foe 
the Rays, which come tiom the fupetior part 
of the Arc,' being lc(s broken, (tnce thqr 
make a larger Angle with the Axis of Vifion, 
and the Ac^e which they ' make with eke di^ 
reft Rays an(wers to this Ahglc^ bme loft 
kfs iyf their fôrce : Confequentty; ^ they (kike- 
cur Eyes with ftronger Vibrations. Biit as^ 
tiiey are in the Convexity of the Arc, they 
arc fo nmch the more mixt wkh (hadoax^ 
becaufc they are nearer the incIBeâuat Rays, 
The B^ys diat come fronvthe middle of the 
Ate behig aiittle more biQke% bur between 

the 
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the red and the blae> which fuflain them» 
We a little feeder, but le(s interruptçjd^ and 
lefs mingled with IncfFcdual ^y$. Hence, 
the Yelloyr, which confifts in Vibrations of 
IBLays . a little weakened, but without mutujce 
'6f Shade, or little mixed witl^ ineff^Ual 
TBLays* The Rayç reflefted bythc inferiorpart 
of the Arç,\bçing more brbkeur iuicei thçy 
' make a fmailçr ! Angle> are weaker, l&y the 
^ fame principle, they are mpre mi)ct with in- 
cffeâûai Kays/ and fo mjiçh the/more jxiixt 
' with Shade, becaiife they* ^are found in Ithc 
çxtreihityofcffêaualRays. ' flenc^ the Blue, 
which cbiilUîs in very .wedc 'Vibrations of 
'Kays ftrongly mixt with Shade *. 

Wherefore, as we have already ûid, when 

our Backs are turned toward the Sun, we &c 

a kind of ' Rain-bow jupon .drops^ of Water, 

* which the Mouth or'Watçrrfpouts Xquirt out i 

and if you 'place three IhiaU Balls of Glaâ 

full of ^ Water, fb that one be in the middle, 

4he other below, and tfae.third above, mâkit^ 

Vith the Axis of ViiionV Angles of 41 dc^ees 

14/^ 41 degrees 3c/^ and 41 degrees 46/$ orif 

you place the lyc fuccçflîvçly ..belcfw the 

iameBall, fo that the vifual Rays make th<^. 

\ diflterent Angle^ vou fee the Colours of the 

Iris in their ru(ual Situation* 

':ârifi. 3ut the qucftion is, EudexuSj to 
difcover the fecret paths of the iffeâuâl R^s 
in the drops of Water. 

. • For tjicjyoe Qu|ft of tbe Qokmn «-OirWWwP^-fc 
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:"'-;Êij<a!J;k "i.'The.RaVs o^tKc^iïn eri'te^ iht* 
'the drops ^pf. Kain by the'uppef. parti For if 
; one dovèt the . upjpjcr part of 'the fmall glaïs 
'BallsfuirôifWatei:, whichrcpirèfeilt the colours 
oiF the liris, thofe Balls Ibfe their Colours. 
2. The Rays, 'the moment. they enter the 
Drops, are broken more or lefs in propbrtioti 
to the încfînàtipri with ^hich 'they fall upon 
* the Drops/ arl'd approaching the perperidiculâr, 
'(à) Fig. 4.;' bccaufç they, pafi from a mote 
'difficult Mediuih into an eàfieKôhë i namely, 
frbmi Air into Water. 3. Aftet they have 
entered, they proceed toward the opppJfite 
part, following the dircdioh which they rç- 
ceivedin fefraCtion. Many of them findirfg 
there a free pafTage in the Pores of the fur- 
face, go off, and are incffedual. Many of 
them, wjiich ejpCounterfolid Particles (^r^, 
\ arc refleétèdi downward, making an Angle bf 
' Rcfleaibh' eqiïât to the Angle; oîflncidénc^c. 
^V Thofe;È.kys being"refleaed,.atleaft^m^^ . 
" Of them, come forth by the inferior part (^j^) 
' removîng from, the Perpendicular (/), ^ becaufe 
thè^ .pafs froïri an eafier Medium into a more 
difficult one 5 namely, from Water into Air. 
; 5. This diverging greater or lets' brings to. us 
the tffeâuàlIKiy^ once refleded, and twice 
broken 5 and the difference of their Vibrations, 
more or lefs âccothpaniéd with Shadow, forms 
the different Colours of thé Rain-bow. ' /: 

jîrifi. But why are the Biays ineffcàiiài; 
which do not make with the Axis of Viïipa ^ 

^ fuch Angles a$ wc have Tpokoi of ^ 

Eudoxl 
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Eudox. 'Becaafe thek dircaion.€atric$.thcnt 
, above or clFo below, the Eye 1... as. one veixf 
: fire in Fig. 6.,{abv d) wliere the Rays {ad^b4^ 
'TS^^ alone are-jeffeQ:ual; becaufctliÈ.otherRafs 
: do not termtoatet in (J),v;\vihere.i:he Eye.- is 

*> I il C*Px\ • ' ■ > " ' " i * \ 'I *"! > "• / ' . * y • r • ^ 

' Arifi. Hcnte:e/poc inxmedifttf^-^iCpn^re- 

• hetidis why the, Iris- ha& thelfigiirç of an Aire 

of diflFcrent f Coloilirs, :. As! atlf^Rays. - of . itic 

■ . fame coloub» arc lalmoft equally xldiftant^ fisftp 

the :A^is of VifioOi they ou^t>tQri>e difpofoct 

in fornjL of an Aire round â^ont jit f; thcrr^, 

. ^yellow, arid blue Rays maker t0geph^rva\ fort 

'of- Gone cooipofedlof fçJveraliSrtwfeces'diverfeJy 

coloured. The fuperior SurCice.is^ rçd, the 

inferior blue,' and that of the middle ycUow. 

: The-Bafis oflhe Goneis intheCiPjid, which 

. falls down into rain, and the poiht of it is in 

:. the Eye of the Spcftaton. ...._. 

Eudox. Thus, two. Men dp.qçt pioperiy 

- ;fee the fame Rain-bow, 5 : becaufe they cannot 

: have their Eyes -at the famo: time at. the point 

of the fame Cone, The Cpflg .diffprently 

coloured appears curtail'd. . One dots not fee 

the Circle intite upon the ClQud3, ,/ ; 

jirift. One cannot fee thic.jCitcie intirc, 
linlcfs fome of the vifual Rays • coflje below 
the Axis of Vlfion, which Imake with the 
Axis Angles of about 41 degrees. : Now none 
. of them come. In order to that, ^ it would 
!be necefTary, that the. extrepîity of the Axis, 
which is in. the ccntct.Qf tJhi AiCj were ele- 
vated 



< 



ï6o •Oftèè^AtVI^OV^. 

i Tared aiMHt v4i ^degrees above the Hotfasbn^ 
\ind confequcmly that the other extremily, 
<^vhich isvin the! Center of the Sun, . wereas much 
< below the Horizon. Bnt if thcSnn is bdovr 
^tkc Horizon, how can the Axis :pals, as it 
ought, thro* the £yç of the Spcdator? 

jUFthe Speûator wereplao'd in a pait. ele« 
^VMtA after ^fiich a nannci, that he jëlw in 
>ÛLC Center ci ^the Sun the extremity) of the 
^'^(Aji^ which is in it, and >theotiier cxttemity 
^^evjated 41 ^degrees above the Hcmzon, he 
r would fee the whole Circle. 

Eudêx. When the Art is Wcftwaid, it 
rdiminifhes continually } but when it isEaft* 
ward, it increafes continually. 

Aréfi. When the Arc is Weft ward, the 
•Sun is elevated above the Horizon toward 
the Baft $ the Extremity of the Axis, Which 
is in the center of 4fhe Sun, afcends at the 
vfirnie time, and the other cjctremityde&ends i 
and coniequently the ArC' diminiChes .pxo{&)r« 
tionally. -By a contrary reai^n, when the 
Arc is Weft ward, it increafcs continually. 

Eudox. By the fame principle, the Northern 
Rain-bow appears fometimes in Winter, wJben 
-the Sun is in the Meridian, but never in Sum* 
mer. Becaufe in Winter the Sun not being 
always at thelidght of 42 degreœ in the Me- 
ridian, the «other extremity of the Axis is not 
£0 far funk below the Horizon^ but that one 
can fte fome ^Segments of the Arc But in 
Sommer ths Sm being elevated more than 
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4:2, i a,. andXipmetimcs 60 degrees, the other 
eztmttitjt of the Axis ought to be more than 
4.2, 50/or 60 degrees below the Horizon $ and 
ccialAqucntly there are no efifeûual viTual 
JMys. tD.make Angles of 41 degrees with the 
Axis 6f Vifion. 

u#r^. When the Rain-bow appeals» in vain 
do yiou. attcfnpt to oatnc tip to it, it feems 
always ÀO fly before you. Do you fly from 
it> You would fay thai: it affeâed to follow 
yourStqfts. One never iinds one's felf in a 
B.ainhoiw> . which one £ces. 

Eudêx.. .Becaufe it; is always changing ; 
wiic?i.Aae. goes forward or backward^ new 
Rays that come from different Drops of Watet 
-ftrlke: the jEyes under thé fame Angles^ and 
thfi. Arc only appears at theExtreoiity of the 
viflialBLa^s» wlûch, with the Axis, make An- 
gle&of about. 41 Degrees. If we were in the 
middle of the. Arc, ahd.faw it at the. fame 
time,. we fiipuld fee it when the vifual.Rays 
made, with the Axis of Vifion, Angles of 90 
Degrees. 

Arift. Sometimes the Arc appears inter- 
rupted. 

JStt^x. Becaufe the Cloud it felf is inter- 
rupted, and there are fome places which do 
not remit the Rays to our Eyes, or becauie the 
Interpoiition of fome Cloud hinders the direft 
Rays from being broken and refleded in the 
Cloud oppofite to the Sun» 

V0L.IIL M 
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Arift. The Bufinefs is now, EuibxMf^ to 
cjqplainwhat there is that is itngolar in the ex- 
ternal Rain-bow, 

Eudax. I. In order to form thisArc> the 
Rays enter by the inférieur part of the Drops s 
for in Glafs-balls full of Water, ittuated after 
fuch:à manner as to reprefent the. Colours of 
this Arc, and their arrangement, if one hinder 
the Rays from entering thro' the inferior parr^ 
the Balls are not coloured. 

2. TheOrder of the Colours api^ears turned 
topfy-turvy in this Arc i becaufe. die Rays 
(fi b c\ which the Drops receivç, are received 
into it, and come oat of it by a contsary or- 

. der,. Fig. 5.. 

3 . Why are the Colours of it weaker > Ec- 

caufe the Rays admitted below are weakened, 
not only three times as in the internal Arc» but 
four times, ftnce they are refleâed twice in 
every Drop, and twice broken. 

4. The external Rain-bow appears farthet 
diftant^ becaufe it is weaker* 

Finally, Sometimes we fee two Rain-bows, 
at others only one appears. We fee two, 
when at the fame time drops of Rain fall both 
froni the fuperiour and infcriour part of the 
Clouds fo that the vifual Rays, which termi- 
nate in thofe Drops, make Angles of 41 De^ 
grees, and Angles of 5 zDegrees, or thereabouts. 
And but one appears, when the Drops only fall 
from the inférieur part of the Cloud, or when 
the Rays of the external Arc are too feeble. 

. Ârift. 
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Afffi. After all, Eiufaxusy ^ certain Pcrfon 
rclateiito mc a very rare Phenomenon, which 
at firft appears fomewhat difficult to be recon- 
ciled with your Sentiment. One day, when 
the Sun was elevated about 15. Degrees Eaft- 
ward, and the Weather was the moft ferene 
that could be, fo that the leaft Cloud did not 
appear y Fadicr Tar4isy who travelled on 
horfeback, and paflçdover a ftony Caufey^ 
confiderably high, with afionifhment * per* 
ceived a Rain-bow turned topfy-turvy upon the 
Gra& of the Meadow. The Colours of it 
were the bright/eft that can be feen. Here is^at 
once .a tRainbow turned upfide-down, witlv, 
out Cioud or Rain *. 

Ei^ax^ Ypw know the Faâ i know you 
its Circumftances i The Grafs of the Meadow 
was chaiged with fmallDrops of Water, which 
a thick Mift had left behind. Thcfe fmall. 
drops of Dew remitting the broken Rays, like; 
drops of Rain, made the fame Colours appear ; 
and as it was only the loweft part of the Conic 
Surface of the coloured Rays, which encoun- 
tered the drops of Dew, it was that part only; 
which reprefented in the Rain-bow turned 
topfy-turvy one of the fineft Phenomena that 
ever was feen. 

As for the large Crowns which appear fomc; 
tlmes round about the Sun or Moon,with 
fome of the Colours of the Iris 5 they are pro- 
bably Rays broken in a frozen Cloud 5 and of 

f Joum. dcsSçav. 7 Fcv. 1667. p. 4/. 
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a lemîcûlâr figure. Tnfhort, thcl^àys wfech 
penetrate Gldfles tnikt m form of a Lths, paS 
thro' âhd pàiht bêyotod fhôfc Glaffcs a Crbwh 
with different Colours, ffrctty lîfcc thoTc df 
the RaîftiJbèw. 

Arijl. But wh« flo you thihfc 'ot thc'Ptr- 
hclia> ' ■^'■' • • ^ ' * ' ' 

' Eudox. Thcfe arc Imagcsbf the lSun> whicfh; 
appear ïométimcs Acar thé Suhi cimrpittd' 
with Colours much like thofc of the Kaiaibb^. 
Thcfc JEalft'Suns arecâiîf^ bytfec* 
and Rcfraâion of Rays; Do t^ç^àyèTaUih 
a Ciôiidûpon a Plane formed Wfîtoûff^îécfci 
of Ice, and equally iriclmcd toward ^tReStth, 
and toward our Eyes > They are-refléâîcd io us 
With an Angle of Rcfléaiôn equal- to the An- 
gle of IneMchce, and make us fee thelttià^c of 
the Sun 'upon the Cfoud, much aftdr tilfc/femc 
manner as they oftcnireprefent it -ùpoh a Pkne 
of Glafs, or upon the Surface bfWatfer, A 
great number of R.ay$ broken in ftttàll pieces 
of Ice, havinjg the figure of triangufiii^rifitts,' 
may produce the Cblbiitswhetewith^ the Par- 
helia are accompanied. And how, ikrtftus^ 
when you defirc it, we Will cairiy our* Views 
above the Clouds, and attempt to Uîïcover 
what pafles in. the Heavens and Luminaries 
themfelvcs, ' . 
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Uj^ the P L AN j; T 8 /» generafy and 
the MooNf in particulars : .^ 

|HAT g plcafure there is in ta^ 
king the Air wijth jf Friend; in 
fuch fair Weather \ • fc not ;j 
Night lij^ethis wortj^ tfecfineft 
Pay to aPhiiofophei? ? Let us elevatc^jrVie^s, 
Arifiiiii Is there any Spcftacje fo m^çîfîcenr \ 
I think I fee traces- of the Wifdom and JPower 
of the Creatof Ihihc on all fides in this vaft 
Liquid, ih this' bluiTb and immcnfc Space* 
Thqfe Luminaries, that Crefcenv \ tl^fe Pla- 
nets, thofe S,tars, thpfc regular and. conftant 
Motioils ; all thcfc ^ffcwrd Adniirai^on tp AOy 
one who knows ho> tp f ejÉleft upon what af- 

feds the Seiifes. ' X .; 

Arift* Are ypii w.ell perfuaded, Ëf^xuSy 

that thofe immenfc Spaces, in yhich the Lu- 
minaries roll over our Ke^ds, are f reall-i- 
Vjuid? I have fcen learned iPerfons, ^y^Hb^feeoh 
^d to doubt it. ,. 

Eudox. How fhouid the Lumîn^ic$ m^ke 
J^e Light glance in our Eyes, with 'conveying 

M,j or 
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or refleûing luminous Rays firom all parts ? 
But the Sun^ Stars, and Planets> <^nnot 
convey 6r rcfléâf luminous ^ Rays' fifom'' all 
parts, unlefs the immenfc Spaces, which en- 
clofe them, be a real Fluid 5 the Rays of Light 
are a. liquid and real Matter, as we have obp 
fcrved in fpeaking of Light * : therefore 
thofe Spaces are a real Fluid t. 

In fhortj if the Planets, which wc fee turn 
round about the Earth, are not carried in a 
Liquid, which retains them in its bofom, 
why do they not inceflfantly remove ferthcr 
off i Bodies moved round inceflfantly make an 
fcffort, in order to remove from the Center of 
their Motion. 

Arifi. But, EudoxuSy among fo many 
fhining Luminaries, how do you diftinguifli 
the Stars from the Planets ? 

Eudox. In a fercnc Seafon, the Stars com^ 
monly fparkic, and the Planets do not, or but 
rarely. Moreover, Stars always appear in the 
fame fituation wirh rcfpeâ: to one another y 
and for this reafon they are faid to be fix'd. 
On the contrary. Planets are fometimes 
nearer, fometimes farther diftant from onç 
another. Yoi) would fay they wandered in 
the Zodiack, and for this reafon we have 
given them the nat^e of Planets. By thefe 
marks it is eafy to difcern them, when onç has 
pbfervcd thcih for fometime. * 

* Vol.II, Converf. i6, 

t Sec Notes OmTcrfkt. f. yol. 1. 
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Arifi. If I was an Icarus or zfPhaéton, my 
curioitty woald quickly carry me into thofe 
Planets, that I might take a nearer view of 
what palTes in them» 

Eudox* You may know it without running 
fo many hazards. The Aid of Telefcopes 
alone difcovers that to modern Aftronomcrs, 
and makes the fartheft <iiflant Objeds;, as it 
were, prcfent to us. Oftentimes alfo are they 
informed of Changes that happen twenty ot 
thirty millions of Leagues diftant from hence^^ 
while they are ignorant of^ what pafljbs at 
Taris. 

Arifi. Well, EudoxuSy be pleas'd tp im- 
part to me what you have remarked in your 
Obfcrvations as moft certain, moft intelligible, 
and moft curious concerning the Planets^ as 
well in general as in particular, as if I had 
never ftudied any thing relating to them. 

Eudox. They call the Heaven that liquid, 
immenfe, and blue Expanfion, befpangled 
with a prodigious number of Bodies, which 
we fee fliihe in it. Thefc (hining Bodies arc 
the Luminfiries. ^ The Planets are £o many Lu- 
minaries. They reckon 1 6 Planets, feven great 
ones, and nine fmall, which they call Satel- 
lites. The firft are the Moon^ the Sun in the 
ordinary Syftem of the World ^ or the Earth 
in thcSyftem of Q^^rwi^j S of which we 
fhall ipeak hereafter i Mercury^ Venus ^ Mars^ 

'VoLLCunTerfitioii 13. Fig.i^ 

• Ibid. Fig. i^. ' 

M 4 Jupltee, 
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Jupitety ^nd Saturn. The cthd^r are S|)edes 
of little Moons, four of which ihccflantly 
move abouf; Jupiter ^ and five round Saturn. 

The Planets (I don't (peak here of the Sun) 
are opaque and folid Bodies. lot their inter- 
pofltion with-holds from us the Light of the 
fuperior Luminaries^ and only kcRcGt à bor- 
rowed Light 5 fincc they have their different 
Phafcs, that is, divers ["parts enlightened, or 
without light, in proportion as they change 
ittuation with regard to the Sun and Earth. 

The ftmple Sight difcovers in the Planets 
two Motions, one diurnal and common, from 
Eafl: to Weft, thro' Cirtlcs parallel to the 
Equator ; and the other from Weft to Eaft, 
but cutting the Equator, according to the 
Order of the Signs of the Zodiàcfc. 

The Planets have their Revolutions, or Re- 
turns ÏO the Point whence they proceeded. 
They have their common and diurnal Revo- 
lutions, and their proper Revolutions. The 
firft are made fenfibly every day, from the Eaft 
towards the Weft. The fécond are ruade 
from the Weft toward the Eaft, in Very un- 
equal times. The Moon accpfnplifliés her 
proper. Revolution in twenty f|eyenDays and 
eight Hours/or.fhèfeabôufs 3 'Metcury in fhree 
Months i. Venus in feven and ah half 5 the 
Sun In a Year; Mars in two 3 Jupiter in 
twelve Î and Saturn in thirty. 

While the Planets make their Revolutions, 

they are fometimes nearer, and ibflttetiincs fir- 

3 ther 
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thér diftâtit fiCKM t$i6 Ëâfth. Sen: tbey appear 
a (horter tiàie,< âtkl flinch larger in certaid 
pabts bf theîf Cirdè/ thàh in ochers,' and the 
apjparent tMgfitiâ df Objèâà anAv^ors to their 
diftahce *. Thè tV)kit Whc^è Planets a^e far*» 
thefi diftant UtitA thé Battii, )ls thctr Apùgee, 
The Point tirherë the Planets art Itâit diftant 
£rom thèEdtth>. ^ «heir 5Pi!f i^^. ' • 

As Planète hâVé their Api%eâ and Pcrigea, 
they have alib thtilr AphtU» and TtrikeiNU 
The Perihelia of Planets is thfeii: gréateft pwxiD- 
imity to the Sun, and thtsit Aphelia is their 
gireateft diftiklce ftéM it. 

Whether the Planets be in their Perigee, 
Apôgte> or tttiddk Diftânt%> they are nearer 
usthaii thie State, fittbe they with-hold the Stars 
libw and then froôi our i^ht. 

Hence Piahctt hàVe their Conjunuiohs^Op- 
pofkions, and 'Quàdïattires. They are in Gon- 
lonûion, when they are under the fanic^e- 
leftiai Sign, and in a Line drawn from the 
Eye to that Sign. They are in Oppcfitiibn 
when they ate in Signs dlreîflÉly oppofîre» at 
180 Degrees diftant. They are ki K^drfftiites 
when their reciptocal diftàiiâe is three Signs, 
or 90 Degrees* 

This being granted $ let us call to mind fix€ 
appearances of every Platfft in particular, and 
begin with the Moon : this is the Planet teàfl: 
diftant firom the Earth. 

* loCooverf. V(d,II. . . 

• ' Arift.' 



jirifi. By what mark do yoa kttOW^£ff^ 
4iûxuSy that the Moon is neareft us ? 

Eudox. Becaufe (he obfcures the other Pla^ 
nets from oar ftght^. They obferved two Eclip- 
fes by the Moon in 171 5> the one pf Venus^ 
and the other of Jupiter ^ : One of Mars in 
1726% the isth of January i and one of 
Siaumirx 1482» the 12th of January ^ 

Arift. Welly let us begin with the Moon^ 
and in the firft place give me a Defcription of 
her upon the Report of Telefcopes> Aftrono- 
iners, and your own Eyes^ 

Eudox. I. One cannot doubt but that the 
Moon is an opaque and folidBody. For not 
only are the fame parts of the Moon fometimcs 
enlightened, and fometimes obfcure s but 
when fhe happens to be direâly between the 
Sun and our Eyes, fhe deprives us of the Light 
of the Sun, fhe lofes her own, and is cover'd 
with darknefs, when the Earth is between her 
and the Sun. 

2. The Moon is a fpherical Body« Being 
looked upon with or without Glafles, it pre* 
fents us with a Figure feniibly round. And 
why do we fee it in the form of a Crefccnt > 
Becaufe the part illuminated, which ftrikes 
oikSenfes, is suiArcof a Circle. A Plane, 
which obliquely receives the Light, does not 
give it this Figure. 

^Kei^er. Aftron. Par. Optica, p. jo6» 409^ 

* Hift.del'Acad. iJif^P-f^* 

^ Mem. del* Acad. lyii^ p. i6o. 

' Kepler. Aftron, Par. Optica^ p. jo6, 409. 

3. In 
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3 • In the obfcure part of the Moon^ they 
difcover Species of luminous Points '". Are 
they not Heights^ little Hills^ Rocks, and 
Mountains? According to the Obfcrvations 
of Kepler^ Father Riccioli^ and Mr. de U 
ffire^'y the Moon is a very rugged Country, 
covered with an infinity of Mountains higher 
than ours. And M. Caffini fays, that he faw 
a Mountain in the Moon^ whofe height 
feemed to exceed three Leagues % tho' there 
are none known upon Earth, whofe perpen- 
dicular height is one League. With Tele- 
fcopes they difcern the Shadow of thofe Lu- 
nary Mountains, and obferve it to change ac- 
cording to the different Aipeâs of the Sun ^' 
Between thofe Mountains are Cavities, Pits, 
or very deep Caverns, hollow in a thoufand 
and a thoufand places. The Light being re- 
fleâed by the Sides of the Mountains, makes 
us difcern them. On the contrary, the Cavi- 
ties that abforb the Light which they receive, 
make in fome meafure thofe obfcure Spots 
which we fee upon the Globe of the Moon. 
I fay in ibme meafure j for there are places, 
which without being Cavities are obfcure. 
They are probably large Countries, the Land ^ 
of which is naturally blacker, or more proper 

^ TaçHiet. L 8. Aftroo. Trad. 3 • n. f* 
^ Kepler in Vijf. cum nwiHo fiMr99. Riceioli (Aim. T. f • 1. 4«' 
p. io8« Mem.dc TAcad. 1716. p* no. 

^ Mem. de I'Acad, 1714. P.40J'. Hift.p.88. 
9 Taquet. L 8. AfeoD. Traû.3. »[•/. 

for 
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forabforbing the luminoos iUjFS in its Pofes^ 
much after the fame manner a»Coai« 

^rijl-. Should not: thoreol;^S:ùrelargeCQiiiH 
tries rather be Sqas} 

. Eudçx. In thofe Coiintries thpy obfervc 
Cavities 1 which is what does QcMa^cta^Lic 
qùidS; ^ Seas. But would yod belleiw it^ 
jirijius ? from the Qiiadraturâs car Quarters 
to the Opposition of the Moon with tiiic Suir^ 
a great number of Cavities and Mountains 
ceafe to be difcern'd j and of: ohfture pacts b& 
come luminous. 

Arifi. I fee very probable Reafons for 
ithat. I . Thofe Mountains being enlightened 
on the itde in the (^drâtures> their £mi- 
nencies become fufikii^ntly perccptii>le * to 
our Eycs^ by reafon of the multitude cf 
jicAcdxa Rays -.-^ b^at in the Oppofition» iiel- 
ther the Points /not Esnineiacies of. thofb 
Mounuins are ^nflble enough» becaule the 
Mountains being enlightaied in the Iront> 
do not diiei^ Rays enough lK>w!atd ourjEyes. 
The juttiqg^cHit of the iFigures in Saiffo^*Rjélkv<9> 
placed at a moderate- dtftance» is moce çâiil^ 
feen when the light ihines on the itde oif if. 
2. Many jiollow places, whidh jappcar black in 
theQuadmufcs, fmly then xeceiviihg. oblique 
Rays, may naturally become luminous and 
brillant in the Ogpofirion i ' becàûfc then bejng 
ïeen liilly by the Sun, they arc Species of l^rge 
concave Mitfioucs, whofe internal, folid and 
rugged Surface, remits the- Rays of Light 
-liyelily and on all fides. But 
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'■■ Sut if thic Cavité t>f the Moon hayc their 
întè Aid Surface, ' folid and without Water.' 
ifcc * Moon ttrghr th^n * to • have no Atmo- 

< 'Èkêmc. Accordmglj^ ffie haS none, at leift 
feritek- if the -Moon ihad^ ftriribte Atmo- 
4>hëré, iJlrc tecnild perceive fomex^ange in a 
fix'^^Stairy ^Planet, that approgcH'tl too near 
tb4:hfe Oîfcns of thc'Moon, ^nd VifH^ly touched 
it?^,Tht ^paffagfc ' df ' the Hays ::thro' this 
At^oi^^hcffe,^ .and thftr Refr^ would 

éhài%e thcJSitijâtïbni ^pléndôuitor Colour of 
the' Btatsl KWv^i ^thc tiibfl: ^tçntïvc Obfer-' 
▼à^fe W'^libïe Içînd of Changes' have re-, 
msà^jèà' nonfc of thiém in this Cafe. The Mooi^ 
celfoffed^ 'Vems thfe z 8th of June 1725 ^. 
Mtfc 4c Màlhii^y Caffinh and Maraldi ob- 
ft t^éd^' eacft; Witl^ ^^ ' difPerem C5k% and vcrjr* 
aftétitîVé to tttç'Cîfcumftancç under Confi- 
iktattbn^s and;- iiçkher in the Immerfion nof 
Etriêrflôn, thjit is, ^\xz\xVmm was upon the 
Boiht'oF t?eipg concealed by' the Moon j\ or 
tirftctt it b^àn to, appear %iîii, did they fee 
atiy^changcr either in its Motioi^ x>r Figurej 01? 
Cdiour. . Tliey perceived nothing of it, nd 
• mÈfre than M. de hi Hire 'did in the time of 
ô&er Edjtpfes of the Planets by the Moon, 
whether by Day T>r Night. 

It is true, that fome skilful Obfervers ^ . faw 
Venus in tbe fame Eclipfe- ftiddcnly chaogc 

. * Mem.>del!Acad« 471^. p. 13». 

•'- colour 
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colour upon Immcrflon and Emerfion ^ , 
ought not this change to be referred to the 
Pcrfpeâive GlalTes. Thofe GlaiTes fometimes 
difFufe Colours over Objeâs» and the (àoïc 
Colours over divers Objeâs \ £{pecially> 
when the hole of the Objedive is large» they 
make the Colours appear toward the Edges 
of the lPerfpeâive> and not toward the Centre j 
the Edges of the Objeâive being as it were a 
Circular Prifm» which affords the fame Co<^ 
lours as a Triangular one. * In (hort> maifz^ 
fix'd Star enter into a Perfpedive : the brim, 
of the Star which is toward the Axis of the 
PerljJcaive, beconjcsred, and the pthcr blue; 
but the red and blue are defaced when the. 
Star is upon the Âxis^ or in the Center of the 
Telefcope ^ Thus, lefs than a Month after^ 
the 25 th of July y Meff. de la Hire ^ Cd£init 
Maraldu de Louville^ and de Lifle^ obferv'd 
an Eclipfe oî Jupiter and it's Satellites^ by 
the Moon, without feeing in it any change 
whether of Figure or Colour^ when it was in 
the Center of the Telefcope, and in a Situa* 
tion where its Rays would have been natu- 
rally broken by the Atmofphcre *". Finally, 
the 2ift of April 1720, lA.Caffim faw the 
Moon eclipfe two fixed Stars, without chang-r 
ing them the leaft in the world, either as to 

<M. deTAcad. 1715". p. 15I'- 

* Lc P. Dcchalcs, T.- 3. Aftr. 1. j; p. $64. Prop. 1.' 

* Hift. dc I'Acad. iT\s* P* S^' 

^ Mem. dc f Acad. 171X. p. 148, i/i, lyy, ijy. Mi&p.^S. 
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Diftance, Figure, or Colour \ Therefore, 
the Moon has no Atmofphere, at leaft no ikiir 
fible one. 

Ariji. But, when it is fair Weather, and 
rîie Moon is in her Decreafe, or> in her En* 
fcreafe, as at prefent, why do we ftill fee this 
Luminary's Body, at leaft confufedly ? 

Eudox. Bediufe the Rays of the Sun beiQg 
refkâed by the Barth toward the obfcurepart 
f the Moon, make it appear at leaft con- 
fufedly, as the Rays of the Sun, refleâed 
by the Moon upon die Surface of the Barth, 
would make it feen by Byes which looked 
upon it ftom the Moon. Accordingly this 
fécond Light of the Moon is much more 
lively, when the Moon is ftill near the Sun^ 
than when (he is in her Quarters "i becaufi^ 
when Hie is near the Sun, the obfcure Part 
receives the Light refleâed by the whole 
Surface of the Earth, which is wholly op< 
poiite to her, and which is all enlightened 
with reQ>eâ to her. But when the Moon is 
in her Quarters, where her Diftance from the 
Sun is 90 Dc^ees, there is only the half dF 
this Surface enlighteiued, which can diffufe 
its refleâed Light. upon the obfcure Part of 
the Moon, and thefe Rays being more ob» 
liqu^ are refleâed in fmaller number to our 
Byes. Hence, when the Moon is in her De- 

^ Mem. de I'Acad. i7&o. p. 141. 

^ Taquet. Affaronom. L 8. Traâ. }. n«3^4. Dec]iaks> T. %, 

crcafc 
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cteafc % and approaches €0 h^jConpmâdoiu 
this rdleâcdLi^tifi (faxxigec^ibcxâufc it pn>-' 
cceds from Eaftern Countries, where there 
are fewer Seas. ^\ In the £rfi Phaiies aftei' the 
new Moon this Light M wciakcr> bocaufe it 
ptoceedsfrom Weftern Cpnntcies, jwhereihccc 
are more $eas. The Land; rqpiiits inpre light 
than Water. ^ 

Afiê* We ^may cafU^ .comprehend :wh)[ 
the Moon is fprnetimes Nç^w^ /fbmetimes 
full/ in bee £ncrealè> or .in ihet .DeoceafQ 
Fig. 7. The Moon \i^ is new jin her Cbn|t2nc<» 
tions, or wh«n flic is txtweemhcL'San 0^} and 
the Earth V) I becaufe then ithe iilumiiiafeed 
Hemifphere: of the Moonfacerthe SUn In ; fiich 
a mannet, that it is no wife turned towards 
us, or^fcàrceiy prejfcnts ;tOi6ttr Senses a huaod?* 
nous Arc. The Moon {â) ilsiiiil: iii her Qppo- 
fitions, OF when the £arth:is between, heraod 
the Sun; bâcaûie then! thé tlltimuiatediHG- 
mifphere of the Moon ^faces us^ zi the^^famc 
time that it is 'turned, towards the Sun. IjjSÙit 
in proportion as ttie i Moon.Temiaves fromi m 
approaches to the San % ihe is.in- her Encncafe 
Q)^ in tlM^Quadratui^es oc Charters if f) and in 
her Decrease •i^^)j «becaifiè :(he. offers toxoiiit 
Eyes more or lefs of herilluminated Hcmi* 
iphere. But how many iMotions; do yptt jCËr 
ftinguifli in theMoon K - 

'^ Siichij è s. I. .Optica PIiiIofo|^, p. tfi. Taquet. X 8* 
Traft. 3. n.3. S.v '-' '^ ^ 

Eudûx. 
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;JEu4o9Ck Three, at leaftj two, whereof wc 
have ijpoken already, namely one common 
and fenfiWe from Eajl to fVeJi^ and the other 
proper from ff^eji to Eaft j and a third, upon 
her Çer^tpr. . The Moop {d) accomplifhes her 
Rcyolutioji froni Weft to Eaft in twenty feven 
Days and. eight Hours, or thereabouts, making 
Angles of about five Degrees with the Eclip- 
tick U) Fig. 8. which it cuts in two Points 
ij? ^) *. . Cut fhe is not found to be ia con- 
junâbion with the Sun, till after twenty nine 
Days and an half, or thereabouts 5 for while 
it has made its periodical Revolution, or has 
returned to the point of the Heavens from 
which it departed, the Sun has run thro* about 
27. O^gree^ of the Zodiack, from. Weft to 
Eaft, fiQçç. be makes almoft one Degree every 
Day. And that the Moon may run over thofe 
27 pcgrecs, be joined, ^ith the Sun,, and be 
found iji conjunâiion, more than t^^o Days 
are requiredj for fhe only makes about ij 
Degrees; in a Day t. 

Finally, As M. CaJJ?ni\xtiS obfery*d, the Moon 
ought probably in every one of her Revolu- 
tions to make one Revolution upop her Cen- 
ter, fince fhe always prefents to us th(2. fame 
Spots, and confequently the fame Hemlfphere. 
Defcribe a Circle always facing the Center of 
the Circle, and you make an entir^e Revolu- 
tion upon your felf. .This is, as if you made 

* Riccioli Almag. nov. T. 1. 1. 4. cap. 12. p. iiSjiip, 
fRJccioli Almag« 1. 4^9. i^. jp. i^8. UiH:; daTAcad. 17&3- 

f- 74- ' - • . V .• - 
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one without coming out of the Center. In 
fliort, whether you run over a Circle always 
facing the Center, or you make an intire tour 
upon your felf, ftill abiding in the Center 5 I, 
who am without the Circle not moving, fee 
rucccffively, your Face, one Side, your Back, 
the other Side, then your Face again. 

However that be, the Moon has her Changes. 
They difcovercd in her at Rome y the a 5 th of 
Auguft 1725, in theprefence of the Cardinal 
VolignaCy a new and very confiderable Light 
in that part which they call ^latOy (for in 
honour of the great Philofophers they thought 
fit to give their Names to divers Countries of 
the Moon.) They faw the fame Light in this 
Planet the 2 2d of September 1727* Itfeem'd 
to poflefs the 3 2d Part of the Diameter of this 
Luminary *. < 

Ariji. There is probably fome reparation of 
Mountains made therein 5 or fome Country 
become more hard and folid, has begun to 
rcfledthe Rays with more force and vivacity. 

Eudâx. Arc you willing, ArifiuSy thatwc 
pafs from the Planet moft acceffible by the 
naked Eye, to that which is leaft fo, even to 
the Telefcope ? It is Mercury. 

Arifi. To-morrow we will fpeak of Mer- 
cury ^ and other Planets. You have taught 
me News of a World very far diftant from 
us : you will, perhaps, be well plcas'd to learn 
fome of this here. 

* Obiervations de la Planète de Vénus, par M.Bianchîni. Mem, 
ie Trev* 17*9. p. loj^, 1040. Juin. 
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Conversation XII. 

Upon Mercury, Venus, Mars, Jupiter, 

and Saturn * 




ELL, (hallwc ict Mercury this 
Evening ? 

Eudox. You would fay that 
he affcds to conceal himfelf 
from the iycs of the moft attentive Aftrono- 
mers, fo rare a thing is it to perceive him* 

He 

• Bcfides the fîmilitudé that thtte is bctwîjcc the Planets aod 
our Earth with rcfpcâ: to the Bodies of them, and the Things 
contained in them j there is alio another fimilitude between 
them with regard to external things, viz.. The Phenomena of 
the celeftial Motions, and the mutual Afpciâs of the Planets oh- 
fcrved from thence. Which fubjca Ht^gens in his Planetary 
H^orldSf Book II. having treated very pîcalàntly and very aftro-» 
nomically, we will here pick a few things out of him j and 
will fuppofc, that there arc fome rational Creatures in every 
one of the Planets, capable of obfèrvîng the Motions and Ph«- 
nomena of the Heavens from thence* 

To begin then, (kys he, with the innerttiofl: and neareft the 
Sun; we know thait Mercury is three times nearer that vaftBody 
of Light than we arc : whence it follows, that they fee him 
«irce times bigger, and feel him nine times hotter than we do. 
Such a degree of Heat would be intolerable to u^ and ict on 
fire an our dried Herbs, our Hay and Straw that wc nfô. And 

N a yet 
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He fhines more than the other Planets, and 
appears lefs. Being always near the Sun, he 
hides hin^fclf in that very tigRf i;^îch en- 
virons him. /; 

yet there is no doubt, but that the Anim Js there, are made of 
îuch a Temper, as to be but moderately warn^, 'aM the Plants 
fuch as to be able to endure the Heat. Thé If habitants of Mercu- 
fy,'ti$ likely, have the fame Opinion of usas we have of Saturn^ 
that we muft be intolerably^ cold, and fctve- Krde or no Light, 

we are ib ht from the Sun. The Aftronomy of thofc that 

live in Mercury , and the appearance of tjâï Planets to them, op« 
polite at certain times to the Sun, may be eafily conceived by 
the Scheme of the Copernican Syftem. At the times of thefe 
Oj^pofition^, Venus SLVA the Earth muft needs âpj^Sr vd-y bright 
and large to them. For if Venus (tiinès fb glorioufly to us, when 
fbe is but like the Moon a little after it is new ^ • fhe muft ne- 
cef&rily in oppofition totheSun, when (he is full, beat leaft £x 
or ieven times larger, and a great deal nearer to the Inhabitants 
of Mercury, and a£R>rd them Light fo ftrong and bright, that 
they have no reafbn to complam of their want of 'a Moon. 
What the length of their Days are, or whether they have dif- 
ferent Seafbns in the Year, is not yet difcovefed, ^ ' but Ids 
Yhr is fcarce the fourth part fb long as ours. 

The Inhabitants of Venus have much the iàme face of thines 
as thofe in Mercury^ only they never fee him in oppofition to. the 
Sun; which is occafionol, ty his never removing above thirty 
eight Degrees or thereabouts from it. The Sun appears to 
them larger by half in his Diameter, and about twice as big a 
face, as to us, and by confequence affords them but twice as 
much Light and Heat, fo that they are nearer our Tempera- 
ture than Mercury. Their Year is completed in feven of our 
Months and a half. In the Night, our Earth, . when it is on 
the other fide of the Sun from Venus, muft needs, feém largçr 
and brighter to Venus than fhe ever does to us. . 

But Mars has fbme parts of him darke'r than other fbme : by 
the conftant returns of which, his Nights and Days have been 
found to be of about the fame length with ours. But the 
Inhabitants have no perceivable difference between Summer and 
Winter, the Axis of that Planet having very little or no Incli- 
sation to his Orbit, as has been difcovered^by the Motion of his 
Spots» Oar Earth muft appear to them almoft as Venus does to 
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Jlrift.^ If wç, fliould not fee. him at prefent, 
I fhall comfort my felf, provided you defçribç 
him to me fiich as he appears^ wiien the at- 
tention of Afïrônomers can furprize him, 

Eudçx- 

u$, and by the help of a Telefcope, will be found to have its 
Wane, Increafe and Full, like the Moon. — : — ■ — His Light and 
Heat is twice, and fomecimes thrice lefs than ours, to which I 
iUppofè the Conffitution of thç Inhabitants is anfwerable. 

In y upittr the length of their Days are cqualonly to ten of 
our HourS'j but their Years are equal to twelve of oars, and 
they enjoy a perpetual Equinox there. The Sua appears to them 
who are upon it five times lefs in Diameter than it dçes to us, 
and confcqucntly they have but the twenty-fifth part of the 
Light and Heat that we receive firom it. But that Light k not 
£o weak,, as we may imagine, as is plain by the brightncis of that 
Planet in the Night i and alfo from hence, that when the Sun is 
£o far eclipfed to us, as that only a twenty-fifth part of his Disk 
remains uncovered, he is not fenfibly darkned. But if you have 
a, mind exaôly to know the quantity of Light that fupiter^cû^ 
joys, you may take a Tube of what length you pleaie, let one 
End of it be clofed with a Plate of Brafs, or any fuch thing, 
in the imiddle of which there muf^ be a Hole, who£è breadth* 
muO: have the iàme Proportion to the length of the Tube, > as a. 
Chord of fix Minutes bears to the Radius -, that is, about as one* 
is to five hun4red ^nd &venty. Let the Tube be turned fo to 
the Sun, that no Light may fall upon ;a white Paper placed at • 
the End of it, but what comes thro' the little Hole at the other 
End of the Tube. The Rays that come thro' this will repre* . 
fcnt the Sun upon the Paper, of the fame brightncis \that the 
Inhabitants oi Jufitir&Q it in a clear Day. And if you remove 
t^e Paper, and put your Eye in the fame place, you will fee the 
Sun of the fame magnitude and brightnefs as you would were> 
you in j^ufifer. If you make the Hole twice as little in Diame- 
ter, there will fall upon the Papçr and upon the Eye, the £àme 
I^ight as thç Inhabitants of Saturn have. And although this 
Light be but a hundredth part of ours, yet you &c it makes 
Saturn Ihine tolerably bright in a dark Night. , Further, they m- 
Saturn can fee but one of the other Planets, and thsit is y^fiter^^ 
fo likewife they in ^ufiter can fee only Saturn^ for the refi: are 
too near the Sun to be fèen. The fixed Stars, by reafbn of their ^ 
immeniè diftance, may be fèen from Saturn ^ui^Htittr An tjie' 

N J very 
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Eudox. I. This Planet fcarccly ever re- 
moves from the Sun i it is never diftant above 
28 Degrees • or thereabouts. 2. Hence, not- 
withftanding the ufe of Telefcopes invented 
or improved about the beginning of the laft 
Age, Mercury rarely appears, becaufe he is 
almoft always loft and fwallowed up as it were 
in the Light of the Sun. 3. He paffes before 
the Sun, and fometimes eclipfes a very fmall 
part of it, invifible to the naked Eye. You 
only difcern upon the Difcus or Hemifphere 
of the Sun, a kind of an obfcure Point : Gaf- 
fendi faw it there in 1632, Keller had fore- 
told the event. Since this Obfervation, which 

rttj &tne manner, and in the Erne figures, and diftinguiflied 
with the fame inequality of Light, as we fltethem. It is not to 
l)e doubted but that ^/»/*r» by his five Moons, and Jupiter by his 
four, have a great Advantage above us with our one Moon, 
But the moà furprizing Phsenomena, muft nocefTarily be pro- 
duced by that Ring, which we mentioned furrounding him. 
There is al£>a very great difference between Suinmer ana Win- 
ter in Saturn, becaufe of the great Inclination of his Axis to the 
p^ce of his Orb, which is thirty one Degrees, whereas ours is 
but twenty three Degrees and an half, A Year in Saturn is 
equal to thirty of oar Years > but what the length of one Day is* 
is not vet found out. 

Laftly, The Moon is divided into two Hemifpheres in flich a 
manner, that they who inhabit one of them, have always a 
£ght of our Earth, and they who inhabit the other never fee it 
Sit all. They alfb fee our Earth much larger than the Moon ap- 
iKurstous (and which is very wonderful) napgtng always at the 
iktae height above the Horizon as if it never moved, and turn- 
ing about its Aitis in twenty four hours, and its light encreafing, 
ivL% and decreafing eyery Month. The Moon alfô receives ^om 
us fifteen times as much light as we from it : The Sun alfo 
riiès and fets once in every Month of ours> vyl^içh znakes the 
Pays and Nights very long. 

? Hift. de I'Acad. 1705. p. io<î. 
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pafles for the firft ^ they have liiade five or 
iîx others of the fame fort *. One fuch Ob- 
fcrvation alone is a Conqucft, a Triumph for 
an Aftronomer. 4. It evidently follows from 
this, that Mercury is an opaque Bocfy, and 
fliincs only with a foreign Light. Accorcf- 
îngly he has his different Phafes, Fig. ô. ac* 
cording as he is differently fituated with re- 
Ipeft to the Sun and Earth. 

Sometimes he fcarcely prefents to our Eyes 
one fmall luminous trace (tf), becaufc being 
between the Sun (^) and the Earth (r), he on- 
. ly prefents to us a very fmall part of his en- 
lightened Hemifphere. Sometimes he is like 
a Species of little Moon in its Increafc (^), 
in his Quarters (/*), &c. becaufe in a raiddfe 
diftance he turns toward us a greater part of 
his luminous Difcus. Sometimes he is a 
Xbrt of full Moon. His luminous Difcus 
appears intire, or almoft intîre * i becaufe 
being above or beyond the Sun, he prefents 
to our eyes his whole Hemifphere, or almoft 
his whole Hemifphere enlightened t. If the 
Hemifphere docs not appear whole and intire, 
the Reafon is probably, becaufc there arc 
fome inoqualities in the Planet, or fome parts 
not fo proper for refiefting Light. 5. If 

^ They fiiy however» that oie was made in 807. Kepler. Afttoa. 
Par. Optica, p. 306. 

« Hal. deTAcad. 1706. p. 104. 

* P. Scheinenis, S. i. in DifquU*. Mathem. N, 38. 

f P. Riccioli Almag. Tom. i. lib. 7. p. 484, Kepler. Epift. 
Aftroa, p.,7^a. 
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Mercury were always between ^ the Sun and 
the Earth, he would fcarcely prefent to us one 
fmall part of his enlightened Hemifphere. If 
he were always at the fame diftance, on the 
right or left, he would never appear full. If 
he were always above the Sun, one fliould 
never fee hirn in form of a Crefcent. He 
would always appear round, or almoft round. 
He muft therefore move round about the Sun. 
Mercury can't be fomctimes on this fide, fome- 
. times above or beyond, and fometimes on 
the fide of the Sun, without moving round 
about this Luminary. 6. The Circle which 
he defcribcs about this Luminary, he accom- 
pliflies in about three Months *. 7. This 
Circle is excentrick. It is nearer the Sun in 
fome qf its Points, and farther off in others. 
Indeed iWirr^ry, which runs thro' it, is fome- 
times nearer the Sun, and fometimes more 
remote. The difference of its greatcft and 
leaft diftance is about ten degrees t. 

Mercury has his Pcrigeon and Apogepn 5 
fince fometimes he is on this fide, and fome- 
times beyond the Sun. And what will per- 
. haps furprize you, in his Perigeon he appears 
left than in hi3 Apogeon, altho' in his Perige- 
on he is nearer us. 

Arift. I apprehend thcReafon of it. Be- 
caufe in his Perigeon, as he is between the 

* Découverte ^c la Lumière Câefte dans le Zodiaque, pi t6. 
Receuil d'Obfervations, par Mefll de l'Âcod. 
t Kepler Epift. Aftr. p. 765. 

Earth 
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Earth and the Sun, he fcarcely prcfcnts to 
our Eyes any part of his enlightened Surface 5 
and in his Apogeon he (hews us this Surface in- 
tire, or almoft intirc, being then above the 
Sun, whicli is between the Earth and him. 

Eudpx. Finally, Mercury has more bright- 
nefs than Venus herfelf **, becaufe he is nearer 
the Sun. Ncvertheiefs the Appearance? of 
Venus y of this fhining Planet, which is going 
to defccnd below the Horizon, are more fen- 
fible. I. Venus moves round the Sun as 
Mercury ; for like Mercury y (he is fometimes 
below, fometimes above, fometimes on the 
fide of the Sun^ and like Mercury y fhe has her 
different PhafcSc *. 2. Her diftanice from the 
Sun is not always the fame. • Wherefore her 
Circle is excçntrick ^ 3 . The Circle which 
ibe defcribes, is larger than that of Mercury. 
Accordingly, one fees her farther diftant from 
the Sun. Notwithftanding fhe never removes 
farther than about 4 8 degrees*. 4. Her Cir- 
cle cuts thie ]gçliptick, and makes with it an 
Angle of thpee degrees and an half. 5. There . 
is no doubt but that Venus is an opaque and 
folid Body. For (he has, much after the fame 
manner as Mercury and the Moony her diffe- 
rent Phafes ^ according to her different Situa- 

<> GalOée Did. 3. dcMandi Syft. Riccioli Almagefti, T. U h 7. 
p. 484. 
* RiccioU Almagefti» T. 1. 1. 7. c.4. p.49f* 



Ibid. p. 481*. 
♦ KcpLEpift. Aft. 0.763. 
f Ric. Aim. T. i. f.f. p* 49/« 
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tions, with rcfpcft to the Earth and the Sfm, 
which affords her light \ 6. Venus \s a very 
bright Planet byreafon of her largenefs, foil- 
dity, inequalities proper for reflefting Light 
on all fides, and nearnefs to the $un.^ Ac- 
cording to the Obfervations of M. Cafftniy 
the Diameter of Venus is about 2822 com- 
mon Leagues ^ and her Globe almoft equal to 
that of the Earth. With a Glaft of ftxteen 
Foot, Ihe appears three times bigger than the 
Moon does to the naked Eye *. Notwithftand- 
ing her brightnefi, fhc has her Spots ^ much 
after the fame manner as the Moon. They 
have lately obferved thofe Spots at Rome with 
a Glafs of Campant^ one hundred and fifty 
palms long, and made by the Order, and at 
the Charges of Cardinal Volignac. M. Bian- 
f hint mzdc Obfervations in 1724, 1726, 1727 : 
He made them, I fay, in 1726 with Cardinal 
^olignaCy from the ninth of February to the 
tenth of March. And the Spots were dif- 
covered to their difcerning Eyes, in as diftinft 
' a manner as one fees the Spots of the Moon 
without Glaffes. There are feven principal 
Spots toward the Equator of the Globe of 
VenuSy and two others toward the Poles. 
JA. Bianchmi concluded from the return of 
the Spots, that the Revolution of Venus wpoxi 

^ Ibîd. p. 484. M. de f Ac. 1700. p. 190* 
* Ibid. 

ï^Ric. Aim. T. i.lib. 7. p. 48/. M. dcfAcc. 1700» p. ipo. 
Içç. d' ObCdu progrès dcsAftr. p» 37. 

her 
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her own Axis is accomplifhed, not in twenty 
three hours *, as had been conjedured, but 
in twenty four days and about eight hours f^ 
M, de la Hire obftrved therein fevcral times, 
inequalities more confiderable than thofe of 
the Moon \. This Difpofition, almoft friglit- 
ful, may contribute to render the Planet fa 
bright and comely at a diftance. Nothing 
reflefts Light more lively, at a great diftance, 
than a number of Rocks very elevated and 
dry. 

Mars has much lefs fplendor than Ve- 
nus ; efpecially when he is not in his Perjr 
geon. Do you fee that Luminary whof# 
Light is reddifh, and which does not twinkle > 
It is Mars. 

jtrifi. Weil, what ace the Appearances of 
Mars ? 

Eudox. I . Jl/iir J accomplifhes his Orbit ip. 
theJHeaven in two years, or thereabouts 5 that 
is, in a Year and ten Months and a half,: 
making with the Ecliptick an Angle of one 
Degree fifty Minutes. He contains within his 
Circle both the Earth and the Sun, fince he 
does not pais between the Sun ajad the Earth. 
Thus, is he nearer the Earth in his Oppofi- 
tions, and farther diftant in Con)unâipû^ s 
2. He has different Phafes, according to^ his 

• Du pn^rés de I'Aft. p. 57. 

f Obfervatioos de la Pbnete de Vçatttp Vkax. de Tre^it. Jiiia. 
1719. p. 1038, 1039, lo^o, 1941. ' 
} Mem. derAc9d. 1700. p. 2^0^ 

differpw 
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different fituation with refpea to the Earth 
and Sun *". For he appears full in his Oppo- 
fitions and Conjunftions 5 becaufe then the 
whole Hemifphere prcfented to us is illumi- 
nated by the Sun. But iri his Quadratures 
we only fee one part of the Hemifphere that 
faces us, the other not being enlightened, 
becaufe it is not turned toward the Sun. 
3 . When Mars is in oppofition with the Sun^ 
or when the £i^r/^ happens to be between 
the Sun and MarSy he is .in his Peri^eon, 
and when he is in his Perigeon, efpecially if he 
is in his Perihelion at the fame time, he feems 
to be nearer the Earth than the Sun itfcif % 
and fo big and luminous, that one would take 
him for a new Planet ^ 4. When Mars^ 
Fig. lo.is fo near us, one fees in him, with 
Ptofpcftivc Glaffes, Lines or Spots V fome 
clear, other? obfcure. The firft arc parts 
'Which remit the Light livclily 5 the others arc 
places which rcfled it but weakly. ÎFrom the 
Revolution of thofc Spots they conclude, 
that the Planet makes a Revolutipn upon its 
Axis ** in twenty four Hours and forty Se- 
conds ^ Large Spots are often fcen to dif- 
appear in it after fomç Years, or fome Months j 

"* RiccioH Almagcfti. T. i. I.;, p. 496. ' 
^ Elcmcos de TAft. p. 34. par. M. Caflini. Recueil d'Obfcrv. 
® Kep.' Aftr. pars Opt. p.' 333* Mem. de TAcad. i7io.p.i4f. 
** Ricci. Almag. T. 1. 1. 7, c.r. p.485._. . ^ 

* Ricci. Almag. T. 1. 1. 7. c. a. p.48<^. 
'Mem, de rAcad.'i7iû. p. 146. Du progrès de I'Aftron. 
Recueil d*Obfèrv. par MeC del'Acad* p. 37. 

while 
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while thef fee others formed and fubfifting for 
feveral MombS,. and feveral Years ^; 

. jiriji. Therefore fome ftrange Changes 
TOuft happen in MarSy fincc they are percepti- 
Wcat fuchta'diftance; and thcSurface of the 
Earth fîiiift' be very quiet in cpmparifon of 
that of Mar},[ For fcarcely iias there hap- 
pened, for the . fpaice of 4QÔO Years, anyfenfi- 
blc change uppn t;hc Surface of pur Globe. 

. En^ox. Oml:^nds9 great Ridges of Moun* 
tains and Seas, pnlyprefent qs with changes, 
which woujd/ tiot be perceived from Mars 
with the bcft Glafles. Neverthelefs the Earth 
muft have ha4 confiderable Revolutions i for in 
a word. Trees funk to very great depths, and 
Shells and Skeletons of Bifhes buried in Lands 
and Mountains, are fufficient proofs of it. 
. Since the Earth and Mars have their 
Changes, 3nd:^pots, it is natural thzt Jupiter 
has alfo his Spots and Changes. You may iee^ 
AriftuSy this Luminary in the middle of the 
Heavens, whofe Splendor is lively, without 
twinkling'? This is Jupiter. Altho' he is 
/larger than Venus ^ he is leis bright. 

Ariji. The Reafon of this, no doubt, is 
becaufe being farther dillant from the Sun and 
us, than Venus^ he receives from the Sun a 
fainter Light, and the excefs of Diftance weak- 
ens it ftill more in the Refleatipn which is 
made of it to our Eyes. 

*" Mem. dcTAcad. lyiQ. p. i^x^ ifx, &c. 

Eudox. 
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Eudox. Jupiter J Fig. 1 1 . has hh different 
Phafes, as the other Planets. He has his Spots 
{a b) in form of Belts fometimes more^ fome- 
times lefs numerous $ fometimes larger> fome^ 
times fmalkr % by reafon of the Inequali- 
ties of his Surface, parts lefs proper f<M: remits 
tiûg Light and Changes which happen therein, 
as in MarSy whether by the Action of the 
Raya of the Sun^ or by that of the fubtlo 
Matter which penetrates the Planet. You fee 
that tliofe Belts (hrink after many Years> or are 
enlarged, or interrupted, and aftier that united 
again. Some new ones ate formed, andfouM 
are defaced. Changes more coniiderabl^, 
than if the Ocean fhould overflow the entire 
firm Land, and leave new Continents in its 
place. The Spots which are nearer the appa« 
rent Center of Jupiter ^ have a quicker Mo- 
tion than the others, which htfve a larger Cit^ 
cle to run thro- in the fame time. They fee 
the fame Spot's move from Eaft to Weft, dif- 
dppear, and then' appear again after nine Hbttrs 
a^nd fifty fix Minutes \ Whence they con- 
clude that yupiter turns round upon his own 
Axis, and mfakes a Revolution in ten Hours, 
fome Minutes left. In this Revolution, the 
^pperpart of the Planet moves from the Weft 

^ Riccteli Almag. L 7. c. 1. p. 485. 

V De rOrigine Sc du Progrés de rAftronomie Gafllni. Re- 
cueil d'ObfefTations, par MM! de rAcadémié, p..) 6. Décou- 
verte d^ la lumière célefte, &c< p.24. Mem. de i'Acad. 1699. 
p. 104., io6. Hift. p;7B. - 

towards 
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towards the Eaft, and the inferior Heitiifphcrc 
moves from the Eaft toward the Weft % iincc 
one fees the Spots move from the Eaft toward 
the Weft. 

This Luminary is furrounded with four 
Species of little Moons. They are its four 
Satellites, invifible to the naked Eye. The 
firft (r), that is to fay, that which is ncareft 
to Jupiter J makes its Revolution round this 
Planet in one day, 1 8 hours^ and z 2 minutes^ 
or thereabouts. The fécond (^, in 5 days^ 
3 hours 14^ The third (^), in 7 days, 9 hours, 
42^ 5 and the fourth {f) in 1 6 days, 3 hours, 
2^ When they are in Con junction with the 
Sun, they hinder one Cone of Light fronx 
reaching the Planet. And there is a Shadow 
{g) which they eaft upon it. This Shadow i^ 
a kind of Spot moveable upon J^ii{d/V^ i it is 
an Eclipfe. And if the Earth Qi) is not in 
the fame Line, we fee this Eclipfe, or this 
changing Obfcurity run over the Difcus of 
Jupiter from Eaft to Weft ^ Sometimes the 
Satellites appear greater or lefs, without bçing 
more or lefs diftânt. The fliadow of the 
fourth fpread upoji the principal Planet, ap- 
pears fometimes larger than the Satelles itfcif 
which is the Caufe of it ". 

* Ric. Alm.T. I. 1.7. p. 489. 

^ Du progrès de I'Aftron. par M. Caifiûu Rcdici d'Obfiff. 
Pdf M M. de l'Acad. p. 38. 

* Mem. de l'Acad* 1707. p, i^f. 

Jrifi. 
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Arifi^ Bccaufe probably thcy haVe theîc 
Spots, obfcure parts and places more or Icfs; 
proper for rcflcûing Ljght. When they turn 
toward us their noore folid patts, and more 
proper for rcmiting the Light, they appear big- 
ger. The more luminous "objets are, the 
more apparent bignefs they have, becaufe in ^ 
that cafe the Impreffion is i^orc extended up- 
on the Retina *. But if the Satellites prefent 
to us their Spots, or parts capable of abibrb-' 
îng the Light, they thereby appear the fm aller, 
becaufe the refleded Light paints a fmallec 
Image upon the Organ of S;ight. / \ ' 

Eudox. \xx fine, GaliUus; who fird: dif- 
covered the Satellites of Jupiter with a 
Telefcope, in the beginning of the laà Age^ 
gave them the fpecious Name of Medicem 
Stars \ I 

As for SaturUy i. He has his different 
Phafes, as well as Mars, zvià Jupiter y and 
changing Belts ^ 2. He, appears fometimes^ 
round (^), Fig. 12. Sometimes elliptick (b)^ 
Sometimes they fee in him two Speciies of 
Ears (r, c)y which appear and difappear from 
time to time. Thofc Ears are like two lu* 
minous Arcs of a Circle, and dircdly oppofite ^ 
which contain, each, an obfcure Segment 
{dy d). Thefe obfcure' Segments are con- 



• r 9 



• laConveff. T. II. ^. jf 7. 

^ Nuricii Sydcrci. p. 17, &c. Rjcçi(di Almag. T. i. p. 488, 
489. 
* <^ Hift.deTAcad. 170/. p.44, 

tain'd 
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tain'd between the Ears and thâ Globe of the 
IPlanct. . 

In order to explain thcfe Appearances, 
JM. Hfij^ens zCctibcs tb Saturn, a Ring {cc), 
Vhofe Plane is very large, and the thickueis 
Very minute, and which; furrounds the planet, 
much after the fame manner as the Horizon 
furrquiids ah artificial Globe. The external 
circumference of the Ring appears elevated 
more than i SoooiLeagues above the Surface of 
Saturn^. This Ring ieems to be nothing el(è 
but, a Ma(s and Train of Satellites Co neat 
one another, that they only make ah appear- 
ance of a continued Ring. The Ring hap-* 
penihg to be between the Sun and Saturn, 
• projeds a moveable^ Shadow over Saturn j and 
this is a Species of Belt. 
; The fight of the round Phalis, of the ellîp- 
"'tick'lPham, or others> depends upon the po- 
fîtion of the Ring, both with refpeft to the 
Suhy and with refpeft to our Eye. 

poçs the Plane of the. Ring paf$ thro^ ont 
'Eye?; We do not fee it 5 oecaufe tfie back 6t 
edge of the Ring is all that one can fee of it i 
and it is too minute to be perceptible at Co 
great à diftancc. Wherefore Saturn, y^/hoCt 
Globe is fpherical, appears alone in his round 
Phafis, which is what is obfervcd from fifteen 
Years, to fifteen Years*. 

^ Wft. del* Acad. 1715». f.4f. Mem. p. 4^. 
^ * La Découverte de la Lumiqre Célefte qui parole dans le %o^ 
àiaque, p. if. ReceuS d'ObfcrT. par Mefll dc rAcad . des Sciences. 

Vol. Ill* O But 



feat th^e Pôlïtiàti ^if tfie Rîirg ttiàtipJ 1 tîïé 
Plane of the Ring is inclined to ^hë -vïftial 
Ray, and faces us NubfUi^aeiy . at the ïaific "tirof 
itVcccives the Rays *df%è Ji^.. 'ôtté P^.6f 
the circular , Plant 'i$ hid. "béhîhdl'tSic. Giôbé, 
^nd aucther part is fituated Wort ffiê'âiibbe, 
TO whidi it appears àppUcd'witHdutiç^irig'thfc 
intermediate Space be jTeen ;. ahcl ëohfôuildio^ 
its Light with that of thtc èldbc.'o^ thfe.'^ianct, 
it gives the apparent £)ifda^ tht'd^itfe of a^ 

Eilipfis. ' :' ' : 

In (hort, among Circles of 'a SpHère fiîen at 

a certain diftance, thofe, Wîiofe jpliùe paiTés 

through, otir Eye, are feen iïi à. clireâ: Line» 

and the others apjjéar, in form 'of Êflipfcs, 

'môfe or lefs largcj aecdrdiiig" 'as the Vifuàl 

Ray, which paflcs.fjr6i!ri 6ur Ey elt> "tht Cétiièt 

of th'è'Citièles, is hlbrc or Icfe elevated ' above 

théirPlahè. . • -' : ',' ' "* .' ^ 

■ Willie the ïnMdtir patt of .'tliç 'circular 

Plane of the Rlrig cèufounds içs X-'i^t :yith 

"tliat^df ^atumf <6iifc.'difcetris two' -P^pbfite 

'iPot.tiotis' of the Ring* i^bft équa^' which ate 

^at tfie tWo extrettjltiW 6f one'df'itsI)i?mfc- 

'tcrFptoiôngcd/ aÂ<l *ibrttain twdjïbîfcitfe'Seg- 

'tnerits ' (aé^ ). Thdre* two oppofitfe Atfches arc 

callèd"ttiè 'i^arsbr liâifidks of Saitlfè, By rcâ- 

'fôhôf theirfi-gulre;'" '."' 

Jrifi. The obfcure'Séghieiits'cibrifàiriiéd'be. 
tween the Ears and the Globe of the: Planet' are 

4 

'j^robably two intervals of ctherijl Matter, in- 
*. enable of rcfle£l:îh^.;thê Light,.. ^ndiiïfer* 

ccptcd 
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cepted: ^twc^a two oppofitc extremities o£ 
the Globie pf t^ Plaiiçt, ând two oppolîtc 
pam of th^ç BS^pg, 

Eudfw. L^ly, if the Ring happen to b,c fo 
pj[ac'4> ?haf ips prolongçdPlauc pafs thto' the 
lECûtCir ieff th.iç .%n, there is nothing but the 
))ackiC[f .tjx^.îf^amina or of the Ring wAicH re- 
cciye$îhfi'R4ys:pf the Centers and as this La- 
mina is niinupic, and its back narrow^ it ei^cape^ 
cm^^. At the fafldç time -each Surface of 
l^e Plane of thç Ring receives Rays but fronj 
pnc half .Qf.^e S^ and very, obliquely;* 
Whericfore, 4fhc Sju-fac^j . ; w;hich may face us^ 
ircmitstbus coo little Lights and a Light top 
lObUquedfK^ j:0o faint .tQ ,be perceived at fach a 
diftance. Hence the Ears, diiappear. . The 
'Light ,o{. Saturn is feebler than th^t of other 
.Planets. 

J^ffi» i an) not furprized at that. This 
Planet is much farthçf diftapt fr^ the very 
. Source; of Light. _* ■ - ,./. 

Eu^x. NotwithftWKiÂ^g. his diftançc, . we 
fee that he haib five Satellites, by the help of 
TclefoQipcs, M. Huygens difcovcred the fourth, 
counting by tJKir diftance from the principal 
Planet, and U.Caffini the other*. The firft 
of the Satellites compleats its Revolution in 
about one Day and 2 1 Hours $ the fécond, in 
2 Days and 17 Hours 5 the third^ in 7D!^yS 

* DécoaTcrte de la Lumière célefle dans le Zodiaque. ReceuQ 
^'Obfervations, par MeiT. de l'Acad. p. ai. 

O 2 an4 
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aiid 13 Hours 5 the fourth, in 15 Days and 22 
Hours $' and the fifth, in 79 Days [and 22 
Hours ". The . fourth was difcovercd ill 1 6 5 5 . 
The fifth in 1 67 1. The third in 1 672. The 
firft and fécond in 1684 *. The Satcilitcs 
move in their Revolutions round about the 
principal Planet, and as the primary Planet, 
from the Weft toward the Eaft; in the fuperi- 
cur' part of their Circle ; and in the inferi- 
jDur part, from Eaft to Weft '. The fifth Sa- 
tellite of Saturn augments and diminiflies in 
bigncfs without any regard to its diftancc i 
^nd in every Revolution it remains a long 
time hid toward its greateft digreffion Eaft- 
•ward % altho' the other Satellites arc never 
better feen than in their greateft Digreffions. 
" Arift. Becaufc probably the whole Surface 
of the fifth Satellite is not equally fit to reflcd 
the Light, and turning upon its own Axis, it 
prefents to the Earth its lefs luminous Hemi- 
fphcre, when it is not vifible 5 and its raoft lu-- 
nous Hemifphere, when it is clearly feen. 

Eudox. Henceforth, Ariftus^ wtf may turn 
our Eyes toward the Source itfclf of the Light, 
and fix them without any danger upon the Sun 
itfelf. • 

'•'HiftdcrAcad. lyof, p. 117. 

* Mon^deTAcad. 1716. p.ioi*, aoS» %lo^%\^^^\f. 

I Hift. dc I'Acad. 17 16. p. fj. à 
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Conversation XIII. 
Upon the Sun.* 



Afifi. mifjl T laft^ Eudâxusy what is the 

Sun, this fo wonderful Lu- 
minary, whofe Abfcncc or 
Diftance fprcads a kind of 
Horrour over Nature, but whofe Return ani? 
mates it again^ covering the Earth with Har- 
veft, Flowers, and Fruits t He unveils to my 
Eyes whatever fenfible Objedç have in them 
moft afFefting i and yet, if I may fo fay, he 
remains in darkfiels with refpeâ to my Mind. 

Eudox- I. The Sun is adobe of Fire*, 
bigger than the Earthy and on all iides fur- 
rounded 

* Since the fubtle Matter and Vortices ib often mentioned 
hare been (hewn to be entirely fiâttioas and contrary to tbe 
Phaenomena of Natnre i lee us bear what the Illuftrious Sir 
^HMc Niwton favs fo intomparably well concerning the Nature 
of the Sun and Stars from other Principles. " Do not great 
** Bodies, fé^s b$, amCervc their Heat the longeft, their Parts 
'* heating one another i and^may not great dente and fixed Bo- 
** dies, when heated beyond a certain Degree, emit Light fb 
^ copiouQy, as by the Emiflion and Re-adion of its Light, and 
<* the Refleâions andRefraûfonsof its Rays within its Pores, to 
«^ erow (HU hotter, till it comes to a certain period of He^t, 
ff uichasis thatof cheSun ? Andare not the Sun and fixed Stara 



toundcd with cthcrial Matter. It îs a Globe, 
I^y«: It appears ^J^)sfi, ^^Difcus. to the naked. 
Bycj but with Tclcfeopes we fee thcCon- 
véXît/ t>f the Hemifphcre-^kh- faces us* It 

« great Eanlis vehemently hot, who&Heac is conferved hj the 
*< greatneisof the Bodies, ind the mutual AâioQ ahâ Re-aâion 
" between them and the Light which they emit, and whofe 
^< Parts are kept ifrom, fuming away, not only by their Fixity, 
«* but ûio by the Weight and E^niity of the Atmofpheres incum* 
«< bent u^on them, and very ftrongly cpmpre0lng them, and 
<< condenfing the Vapoury and Exhalations, which arifb from 
<< them ? For if Water be made lukewarm in any pellucid Veflbl, 
«* and that Veiïbl be afterwards emptied of Air, that Water in 
** the VACHum will bubble and boil as vehemently as it would dp 
^ if heated much hotter in a Veâèl fet on tire Fire in the 
** open Air. For the Weight of the incumbent Atmoiphera 
^ keeps down the Vapours, and hinders the Water from boiling, 
<' until it grow much hotter than is requifite to make it boil m 
<* vMHù, KSo a mixture of Tin and Lead being put upon a 
<* red-hot Iron in vaeuu, emits a Fume anid Flame i but the 
•• ûme mixture in the open Air, by reafbn of the incumbent 
«■ Atmofphere, does not £o much as emit any Fume, which 
«< can be perceived by fight. In like mapner the great Weight 
♦' of the Atmofphere, wliich lies upon the Globe of the Sun" 
(For the Weight of Bodies upon the Superficies of the Sun, is 
to the Weight of Bodies upph the Superficies of the Earth, as 
the magnitudes and denfityof the Sun is to the magnitude and 
denfity of the Earth) '* may hinder Bodies there from rifing op 
ff axid going away from the Sun in the form of Vapours and 
<( Fumes, unlefs by means of a far greater Heat than that 
.f« which on the Surface of our Earth, would very eafiiy turn 
• «< them into Vapours and Fumes. And the fame great Weight 
fc naay condenfe thoiè Vapours and Exhalations as toon as they 
«< ihaU at any time, begin to afcend from the Sun, and make 
<< them pre&ntly fall back again into Him, aiid by that Aâûon 
<< aicreafe his Heat j nauch after the manner, that on our 
H Earth the Air cncreaies the Heat of a culinary l^irp. And the 
^ Jaime Weight may hind^^ the Qlobe of the Sun ^o^ b^ing dimif 
. W' niihed, unlefs perhaps; by thp craiflTion of Light, and a very 
«« finall quantify of Vapours a«d Exhaianpi^i.*' . ikm* Oftkksi 
f. $184 
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^^pf(^ç^pf,]firçj( rwfiC:jçcfiiightçns, warms, 
iparkl^.^4 ïJliç^és^ l^cé tfrreffvî^iFirel 'Laft'ly, |t 
is :i GjpÉie i?iigf r tiha,n,tHé'^4rth, ' ii^ ;h^^ 
whidii;he^9JC(;Hp;pjeq:^y'hc|i oppdJTte tà-tlie 
Sui> p^Rçepdq Qiij ' i'fn|nil^i'ng jt^ p.ïâjjicjêr i 
for if thpSfn ,(j),,Fig^ ï,^. w^s of thc.larnc 
Piamcçcir v\\i. x\]e,"^fi't^ (tj, the Ra^ç .[i?^, 
^■ii) w}iiçJlj wpul4 ,.SÎanÇf i^» fli&Eartn, 
■woul^ be garalicl, and çorifcquèntry thé Sha- 
dow (e/lt'J) contain'd between t^ofc Rays 
■Wo\il4 pevcr ciip4n^... If it were i^eïsj, .Ac 

tjie Earth »r<H4 

taiacdbétwe^ 

pç)^ ïî^owti 

Fig.U- ftUia 

■w|fe. ,if wo^ld 

Planets (f )'. ] 

only icc|«>/c& 1 

Sen i$ a Qtobf of fire» ilaigci: than tfit Earth. 

Thus tfic.moft skilful Aftfpnotners ma^c Jt 

much larger upon dthiér Principles *.' Ac- 

coj-diog ÎÇ A^. Ca£/ni, the Qlpbc of the Sftn is 

a miUion of times bigget^ than' the Eartht* 

And lipce it j^reads Light abroad on all fides, 

it muft on all fides be furroundcd with ctherlal 

Matter. 

2. ThisGJobc of cclgftiaJlFirc is prpbably 
a coUc^ion' of r^o^',^,^Ad groïs' Matter 

•Ricc.Almsg.T. i.p.*54. ' " 

O 4 .- moved 
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moved rapidly on all fides by thc.adidn of a 
fubtile aiid fine Matter. For it is a Fire which 
very much refembles terreftrial Fire $ fince it 
enlightens/ warms, fparkles, (hines, and darts 
out Rays on all fides, as the Fire which we 
kindle upon the Surface of the Earth. Now 
terreftrial Fire is à CoUeÛion of rambus and 
grqfs Matter, hurried on all fides by the rapid 
Motion of fubtle and fine Matter *. There- 
fore, &c. 

But feeing the Sun ' fo white, fo luminous 
to the naked Eye, would you believe, Ariftusj 
that it had its Obfcurities and Spots, as Mars 
and Jupiter have ? There are fome Years 
which have not a Month, but what fome 
Spots in the Sun are obfervable '. Father 
Scheiner\ a.Jefuit, and GaliUoy were the 
firft who obferved any. 

. jirifir The brtghtnefs with which this 
Planet fhittes, would not make one fufpeft 
its being, covered with Shades and Obfcuri- 
tiejs, 

Eudox. I faw upon the Difcus of this 
Luminary, with a Telefcope, whofe Glaflcs 
were coloured, feven or eight heaps of Spots 
at once. In order to obferve them, it is fuf- 
ficient to receive the Image of the Sun into an 
obfcure Room; thro' a Hole which contains a 
convex Glafs in form of a Lens, or a Tclc- 

• 14 Cooverf. Vol. 1 . 

• Hift. del'Acad. 171p. p. 74. 

y Rpûyriîna, 1. 1, Taq. Aw. I 8. p, 344. 

fcopc 
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(cope '^. They hâve remarked in the Sun forty 
cr^fifty S|)ofs ait the fame time. Sometimes 
you would fay that it is furroundcd with a 
Girdle of Spots^ < They have fecn fomc 
larger than the Earth *. What do I fay > Oit 
Œ)ecem6ér tt/ i7i9y one paffed Southward 
thix)' the middle of thc-Difcus of the Sun, 
which was found by the Members of the Royal 
Academy of iSciences to te more . than four 
times bigger than the Earth ^ In 17 14, they 
had obferved one which might be 125 times 
4>igget than thç Earth «. And in 1706, there 
appeared a Coliedion of Spots, whofe intire 
Ma(s, if one fuppofe it fpherical, ought to 
have been 1728 times bigger than the Eiarth^ 
It was only an iriviitblc Spot in the Sun. 

jifiji. I am no ' longer aftonifhed that the 
Sun Ihould grow pâle at Cafafs death. This 
palenels probably proceeded from feven or 
eight heaps of Spob diffufcd over theDifcus 
oftheiSW»*. 

Eudox. They fa win it, in 171^, eightMif- 
ferent CoUedions of Spots, without obferving 
any diminution of its Splendour ; and the 
Palenefs with which the Sun was covered at 

: « Ibid. 1. 1. 

* Taq. Aftr. 1.8. Traô. 3. n.7. p. J44. Hift.dc PAcad. 17 19. 

• Tâcq. Aftr. 1. 8. p. 341-. 

^ Hift. de I'Ac. 1 7 10. p. 95. 
» Hift. de I'Ac. 17 19. p. ^6. 17 14. p, 70. 
k Hift. de l*Ac. 1706. p. i»j/ ^ ^ "" 
f Pliii.l.i.T. I.e. JQ. 

Cf/ir S 



Cafa/s death, might very well have h^ no 
other fubfifieace but ia the inuginatiQn, «f 
Flatterers. 

Eudtfx. But why may tiot thofe appaoti&i 
Spots, Eudoxusy be fo many Planet$ ^i^jb 
move Wkc Mercurfy tonod about chç <$iW8 ^m 

Eudox. Planets would neither appear nor 
difappeair foddenty toward the middle of the 
Suris Difcus, without fhewittg thomfelvfis to- 
ward the Circumference { iince^ Planets ar«^sU 
folid and durable Bodies. .Now they have 
often feen Spots appear, andtli^y have alici feed^ 
them dlÊippear at once toward the middle pf 
thcSurii Difcus, Without having been £t%xi to- 
ward the Extremities \ 

jîrift. What then arc thtfe , Spots ? fet 
fiocks; ibmetimes covered with a lùmlAOus 
Liquid or inflamed Waves, and Ibmetimes 
difcovered CO the £y e ? 

Eudox. Bodies, whidi feniibiy chai^ 
their bignefs and iituation in regard of t>ne 
another, ^ic not Species of fixt add permanent 
.Rocks. Now the Spots of the Sun change 
Situation and Wgnefs ^. Some have becin fcen 
to increafe &> as to appear fiorty times larger 
than they appeared at firft ^ Thefe are pro- 
bably new Productions, Foams floating upon 

^ Tacq. Aftron.hS. Traâ. 5. n. 7. Hi.ft.dpl'Ac. 1708. p. 107. 
1706. 'p. iix, 1710. p.m. I7of^ p,ïi7. 1701. Meai;p. 39. 
^ LcP.Taquct.Aftïoa.LS.Traà. J. 0.7, Hift.dc l*Ac..i70/. 

p. 127. 1708. p. 107. -r . t. 

^HevelU Cometographia, I.9. p.711. 1.8. p^478. 

the 
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tike Surface <$!? the» Suri, the Sad maft bear 
a irefftibblâlicé' fô 6À tinpure Liquor^ which 
bubbles u^ it^' throws out Froth> and of thé 
Froth which Mits out cS the Sm^ muft hi 
forined o^ac^w.and black Sdidlescapabk of 
ftopping the Aâion of ah infinity ef Ray^ 
bf ^fcùrîngdîvers parts of the J^ s Surface, 
anct Of pf efcult^ to our Eyeè by that nfieaiu 
divers heaps of Spots^ - fome inore obfcUrc> 
and othcrsnAOre dean 

In (hort, tfeefc forts of Froth may wandet 
at the pleafare of inflamed Waves, augment 
atië dimiiiUh. Hence the changes of bignels 
atld iituatiOhs \k the Spots. Thé Froth ùOf 
come out of all parts of eieSuny^ it cOni^ 
^Dttt of bubbling Liquor. Hence the Spéts 
^bich one fees ariie at once in divers pattâ^ «f 
thcSun^ The'Aâîon of the I^iquid, which 
Uriderminès them according to their Dcprh, 
may diflblve, and at laft iender them im|)ét- 
ceptible bj^ \ diflbhition, arid thâké them '- to 
pftfs again int6the Subftancé df: tihe Liquid oat 
of which they fprung up- like. Froth outM&f ^a 
Liquor that boils. Hence the Spots dlHi^ear 
at once. ' : ^- 1!- 

The Spots of the Sun are generally- «Wi- 
roned with a kind of Cloudîn^> not fo b^adk 
• as the Spots thcmfelvcs. '- '^ ' ** • 

Arift. Becaufc probably the Extremities of 
.'the Spots are tranfparcnt, or arc covered in 
part with a luminous Liquid. But have thefc 
Spots only irregular Motions \ 

^udox. 



*04 ^f ^^ S iTn. .; 

Eudox. Ofdisx^ly we ice the Spots ad« 
Vance from the Eafiern Limb of the Sim to- 
WJVd the Wcftem ", And often times have 
they been feen to make an intir e Revolution 
round the Sun in about twenty feven days and 
an half". 

jirift* Does the Sun itfelf then turn round 
upon its own Centre in twenty feven days 
;uid an half ? 

Eudox. The Spots of the Sun cannot, as 
they do, make a Revolution round the Sun in 
about twenty feven days and an half i that 
js> in twenty feyen days> twelve hours> and 
ao^orso^, unlefs (he Sun it felf turned upon 
its own Axis in the fame Space> fince diey 
float upon the Liquid of this Planet. In (hoit, 
we perceive no interval between them ' and 
this Liquid. Being obferved from divers parts 
of the Earth at the fame time, they appear in 
the fame point of (he Sun. They find no icifi 
diftance^ in them than in this Planet. There- 
^ fcMre the Sun turns round upon its own Axis 
ijA about twenty feven days and a half. 

And it turns after fuch a manner, that the 
upper part moves from Weft to Eaft, and the 
ilpwcr part frpm^ Eaft to Weft. Fox we only fee 
tj^e.inferiour part, and we fee the Spots move 
from the EafterQ border of the Sun toward 



•• \ 



^ ^ P LcP. Taaoet. A^on. 1.8. Traft. î« P« 7» 

* Decoav. de la Lam. câ. qui parott dans le Zpdiaque, p. tj. 
: Receoil d'Qbfènr. Hift* de I'Acad. 170a. p. 7;. 1706. 
p.iaa. 

"the 
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theWefterii, and afterward to return again 
by the Eaftern. And ftnce Spots^ . which paf^ 
through the Center of the Sun^ in making theis 
Revolution, defcribe a Line ^ich makes with" 
the Plane of the Ecliptick an Angle of feven 
Degrees and an half, the Equator of the Sun^ 
or the Plane of a Circle, which it defcribes in 
its Revolution^ muft make^ with the £clip«> 
tick, an Angle of the fame bignefs ^ 

Will you tell me, AriflUi, why the Mo- 
tion of the Spots appears flower coward the 
extremities of the Suri% Difcu^than toward 
the middle > 

Arifi. As the Sun is rounds and the Spots 
afcend in regard to us, or dcfcend toward the 
, Borders, they are fenftbly a longer time in the 
fame vifual Rays, without producing confî- 
derable changes in the Eye. Hence their ap- 
parent flownels. 

But, EudoxuSy could not our Eyes which 
have difcovered what paffes in the Sun^ find 
fomething fingular in the Stars ? 

Eudox. Another day we (hall fpeak of the 
Stars. To-day let us talk of the ^aufhin^ 
who is the Objefk of our Vows. He is a 
• new Sun, whpfc prefence will charm the 
People. Let us before-hand tafte the pleafure 
which he is going *to diffufc over our Hori- 
zon. 

^ Schdoer. Rod Urfina. Taquet. Aftroa. p. 345*. M. Caffini. 
Découv. de la Lum. ccl. &c. p. 17, 6t. Rcc. d'Obfcry. par 
MeCdc I'Acad. Hift.de 1* Acad. 1701. p. 105-. 

Con- 
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E T US, • bc^,i Aarifius^ ^ith 
calling : lo^ikxi^ itit Bdev0^ 
tion of the Flatlets: and tti» 
Sun, their Dââaioiœ < ail4 
fiigncfs5 and the Knowledge of the ^ars 
wHl thereby be rendered the lïwwrexafy* I :. 
''' I. According to the Ctoftf v^Mons of (the 
mod skilful modern Aftronomossy thckf huvets 
tvhich turn upon their o^tt* Axçô, as thdSoii, 
jnajce this Revolution after the fame manncrij 
{fo that the upptrîîèmii^^re^oV^ From Weft 
ix> Eaft, arid the lowijr Hemifphcife ik^mi^ Baft 
to Weft, lînce-v^ë fee their «pots itiQvc iH^tfete 
loVer HeiïAljsfhteré from Eaft to Weft, 'vdifap- 
^pcar in the Weftei^n Limb/ and appear ^m 
HniheEaftern. ''The Satellites have ^alfo ui&i- 
teiaibn from the, Weft toward theEftft iry^thc 
Upper part of their Orb, and a-^ntrai?)^©!- 



2. We know the diftance of the Plftneis 

tby'tbeParall,a3f:^,J4g. i6.. -X^ie Parallax is, jhc 



? Hift. de TAcaïi t fé;/^.;^}.'!^»^» -p. j'/v- 
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âîftahce winch' wc^fcïVc between' two dif- 
Icrcrit Points «îf èx^ Heaven '(<», ù) to whic!i 
iiic fame Objèft (tf), fcen at the fainfe time bff 
tWb Obfcrvators <^t/) isifeferired. ThcPà- 
^flëx (efi cfiininimes in piôpfortionj as the 
Ob|câ: (^) hSf^peris to be farther diftaint from 
"thé'^wio Pbims wTiere they ttiake their Obfer- 
^àtiiJtts. Is the OBjeâ: (/&) at a certain diftahce? 
"î1îiÈ:vifiiàl R^s whibh cortie to be re-united, 
'tï6 ïôngcr terminate in Pdints fcnfibly 'fcpa- 
Hcate, yftertneytavc crofs'd oncanothcr in the 
^ObféÊt. Thç Obfcrvators fee the Objeft in 
thç %nc patt'bf the Heavens. The greater 
"fèhfiblc'dUliaWcc there is between the Points 
W'^yhich they téfer, the greater is theParal- 

^* , 

'^' ' 'jfrifi. But pfay/^ what Method inùft >ftrc ufc 
to ki;iow the diftancc of the Stars By their Pâ- 

•"' ^lidoDc. Leriis iftippofc aStar, fig. 17, the 

M66n (^) for example in the Horizon, and 

tWQ ijncs drawn to the Center of this Star, 

^ôhc of whith ptoéecds from the Center (/) of 

/thfcr Birth; àiid the other from any Point ()&) 

dl its Surface, where there is an Obïcrvator. 

J, Tbofe two Lines or vifuaï Rays crofs one ano- 

Aiher in thePllaûet, and making.a iuperiour Afi- 

^ "f^i^ae S) tcrmirtate in two diffçfcnt Points oî 

-.the Heavens. This Angle, or thcdiftance of 

^thofe two Points, (^, b)^ is tiic Parallax. The 

V Angle {fehy oppofite at the Vertex, and 

forttied by the two lines which crois * one. âûo- 

' * ther 
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thcr ia the Centre of die Flaiict^ anfviréts to 

this Parallax. Thofe two Lines with the Se^ 

• * 'J --» ■* I, ' ^ - , 

midiameter ( fh\ of the Earthy which is abotit 
1 5 GO Leagues^ .^^^ aReâangular Tri^ngle^ 

.or which has. a ri^ht Angle known $ after the 
Angle (J*e h) oppôlîte at the Vertex is kriown^ 
we know two- Angles. Now when we know 
two Angles of a Triangle, wc know both the 
three Apgles ^nd the three Sides> and coiifç» 
quently the Side i^cfe) which is the Diftance 
from the Center of the Earth to the Star. We 
know how many times this Side contains tl^ 

. Scmidiametcr {fh) of theEarth». 

The Parallax varies in proportion as the Pla- 

.net is more, or kfs remote from us, they haw 
found in the Moon about one degree of ^^- 

/rallax ' 5 five and twenty Seconds in J^ars, 

I and Ten Sçconds in the Sun \ 

Hence expert Aftronomers place the M<xxi 

. at 90 thoufapd ^*eagues from the Eatth •*, or 

. there- 
• • ■ , • ' : • . . ■ L . ^ o ' i 

, » Découverte dc la Lum. ccl. &c. p.ii. Hift.dcf Acad. 1703.' 
p. 16. ^ ^ — - ' 

4 Eiétii.d'Âftroii. parM.Çd&xû. Rcc.d'Obf. Dec. ^èlaj;>i?|n. 
ccK Sec. p. la. Sir Ifaac Nevnon. Greg. Ailr. p. 93^6. MdL 
' de I'Acad. 1721. p. aa7. 1726.0.99. ' . ' 

* Let us (uppolb that the Scmî-diaineter of the Earth feca 

- ' from the Sun be 1 1 Seconds, as it was lately colleâed from .the 

Parallax of léé^rs^ obièrved by Dr, Hall^ and Mt.Tound :. vA 
then the Earth's Diftance will be nearly 20000 Semidiametefs of 
the Earth, and the Moon will be lefs th^ Mercury. And the Pro* 
portion of the Diameter of the Earth to. the Sun will be tiuA^of 

- I to 83 s to which Proportion we may eive our Aflent, till by 
an Obfervation of Venus in the Sun's Body, which will hapnea 

- in 1 761, we xoËf be made more certaia of the Sun's Paralkz. 

There- 
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thereabouts ^ ; A^ars in Perigeon at 11 or 
I z Millions of Leagues ; FlmMs in Con^dion 
with, the Sun at a diftance fomething lefs ^s 
the Sun, at 33 Millions of Leagues ^ . They 
allow 24 or 25 Years for a Cannon Bullet^ to 

•Therefore the Diameter of thé Sun is to the Planets Diameter^ 
nearly in the Proportions repre&nted in the following Tablei 

f SMtumt "^ -^ •-- 



The Diameter 
of the Un 
istotheDf- 
aihetdr of> 



• ^. 



Marsr 
tht£0rthy 
VmaSf 
idercHry% 



as 1000 is to 




; And heoavfe. the sphere» are to one another as theCuhes of 
fteir Diameters» 



The Sun ivvfiU 
be to . 



1 



Sstisrm 

Martt ' - 
the Earth, 

Mireury, 



^asiooooooooO 
is to 



5-919741 
%i6 




' Hence it fo^ows, that the Sua is a hundred ,^nd fixteen times 
bigger than all the Planets put together. St^turn M 400 times 
ieb than the Sun : But for quantity oJF Matter, it is 2400 times 
leis than the Matter of the Sua. Jufittr the b!gg$(V of. all the 

.PlançtSi is 160 times lefs than the Sun ; and Us Matter that 
compofes his Body is 1033 times lels than the Master of the 

'San. But bur Earth, if it be compared with the Sun,; i^ but of 
a very fmall Magnitude, and not bigger than a j^yfical Point 1 
for it is f 00000 times lefs than it. Befides^ cotiipafing the 
Planets wirh one another, we îaiàthdXjufiter is bigger than all 
the' reft of the Planets put together j and that he is^^oy^ icoo 
times bigger than the Earth, but Venus is of the, {^rne bignefs 
with the .Earth. Yet there are two of the fix Planets, i/j«., 
Mercury and MarSj lefs than the Earth. KitVs Afironomy, p. 344. 

' Ricciol. Almag. T. i. 1. 6. c. 7^ p. 418. n. 17. Hifl;. dc 
I'Acad. 171a. p. 91. 

^ Mem. del* Acad. 171*.! p. lay. 

* Elem. d'Aftron. parM.CafTmi, p. 48. Decoor. de la Luqa. 
eel. p. 14. Hift. de TAcad. 1706. p. 99. 

Vol. III. P go 
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go from the Earth to the Sun, or to oome from 
the Sun to the Earthy always with the fame 
Velocity \ There are fomc who make a Vet 
fel to fail oiort of our Havens, and to arrive at 
fome Spot of the Sun after a Navigjition of 
eleven hundred Years at Icaft, in an immenfc. 
Fluids 

Arifi. This brings to my mind what ^liny 
fays of a Stone, which fell down frorti the Sun 
into Thrace according to the Prediâion of A- 
naxagoras \ No doubt Ana^agoras had feen 
in his Aftronomical Obfcrvations, the Stone 
ièparated from the Sun fome hundreds of Years 
before, the end of its fall. 

Eudox. Probably Anaxagaroî was too 
great a Philofopher to make fuch a Prediftion. 
However that be i what time would a Veflel 
require, was fhe the bcft Sailer, to come from 
Jupiter and Saturn, efpecially when they arc 
in their Apogea> in order to bring us more 
certain News of thofe Planets than what we 
have? They make the Diftance of Jupiter 
from the Sun five times greater than that of 
the Earth, and that of Saturn about ten 
times ^ J Father i^^i^// afcribes to Saturn 
about 3 5 Millions of Leagues. After the mofk 
recent Obfcrvations^ they make his Diflance 

" M.Huygens. 

* Nieaventir, p. 449. 

* Book 1. ch.f8. 

f K.cpl. Epit.Aftroo. I.4. p. ^ffé fiietioli 1. 60 c. 7. p. 418. 
M. 17. Mem. dc i'Acad: 1706. pp/* 

about 
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about three hundred and thirty millions of 
Leagues *. 

From theDiftance and apparent bignefs of 
Ob)e£ts, they conclude their real Bignefs* The 
Globe of the Moon appears to be about 66 
times lefs than that of the £arth ^ a great Cir- 
cle of which contains 9000 Leagues, as we 
have faid clfewhere % and the Semidiimetet 
about 1 5 00 Leagues. The Earth is alfo bigger 
than Mercury : but the Earth and P^ems ai;e 
almoft of the fame Diameter and Bigne&* 
Jupiter and Saturn, whofe Diameters are al- 
noft equal to one another ^ are about i oqo 
times bigger than the Earth ^ As for the 
Sun^ M. CaJJlni found its Globe a Million of 
times bigger than the Earth \ 

This being granted, the Stars are like fo 
many Suns. They are, I fay, (b many Species 
of Suns, if they are Luminaries vct^ far 
diftant, very large and luminous of them- 
felves t. Bu^ i^ The Stars arc luminous 

Bodies 

* M.de rAcad.t7i6. p.f5. 

* Htft. de l*Acad. 170^. p.io9« 
^* i4Convariàt. T.I. 

^ Hift. de I'Acad. 1716. p. 6%. 

^ Ibid. 

* 1707* P-S^* 

t ** That the fixed Stars are at au immcûC; àtid ii&cotiCeiVable 
•« diftaoce from us» may eafilj be colleôed firom hence; that 
** though by the Earth's annual Motion» we are nearer them by 
^ the whole length of the Diameter of the mtLpius OrSis, ' yet 
^ their fituadon or magnitude is not in the leaft altered. And 
** indeed it cannot be determmed hoW gteat thiâdifboice is j be* 
** can& there is no Parallak nor any other Method» iHrhereby. ic 
~ can certatnly be found out. Mr. Buygim thought of a very 
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Bodics very far diftàntj for they arc Infinite- 
ly 

• , • • ? - ^ 

• • - , , -•• ' • ' ' , 

*** iligcnîouï way oF makip^ a CdnjeOiirc about' it in his C«i- 
*• jeâures concerning the Planetary Worlds,"* 'Book II. p. iif. 
^hofcy fzy s he, who have hitherto undertook to caîàUate their 
viftance, have not been able ferfeBly to camfafs their Dejign, 6v 
. reafonrf the extreme Nicenefi, and.almoft JmfoJJfbility of theOo- 
Nervations requifite for their furfofe. The only Method that I fee r#- 
maining to come at any tolerable probaSility in Jo d^ult a Caft^ 
" IJhaU here make nfe of Seeing then that the Stars, as J faid 
before^ are fo many Suns ^ if -we do but fufpofe one of them et^ualtê 
^ursy it villfolltr», thatits Dtftaricefiom itsi is as much greater 
. than that of the Sun, as its apparent Diameter is lefs than the 
Diameter ^of the Sun, Bttt the Stars, even^thofe of the fir fl Mag'-- 
nitude^ though viewed through 'a Telefcopty' are ' Jo very JmaU^ 
that thiy fiem only likefo mavy Jhimng fomts^ without any per-^ 
eeivable Breadth, fo that fuch Obfervationmanhere do us no goad. 
When . I Jaw this would not fucceed, Iftudiéd by what way I cottld 
Jo leffen the Diameter of the Sun, as to'fttake it not appear 
larger thanthe Dog, or atiy other of the chief Stars. To this tut' 
fofe I cUfed one end of my twelve-foot Tube with a. very thin Plaàe^ 
in the middle of which J made a Hole not exceeding the twelfth part 
éfa line, that is, the hundred andftrty-fottHh part of an Inch. Thai 
end I turned to the Sun, placing my Eye at the other, and I could fee 
Jo much of the Sun, as was in Diameter, about the iSfxdfart of the 
whole. But fiill that little Piece' pf him was much Mghter than 
the Dog-ftar is in the clear eft Night, I Jaw that this would not de, 
but that I muft leffen the Diameter of the Sun a great deal more, 
J made then fuch another Hole in a Plate, and againft it I 
f laced a little round Glafs that I had made ttfe <f in my MicrO" 
fcopes, of much about the fame Diameter toith tie former Hole. 
Then looking again towards the Sun, (taking care that no Light 
might come near my Eye to hinder my Obfervatiùn) I found it ap» 
pear of much the famecleamefs as Sirius. But computing accord- 
' ing to the Eiùles cf Dioptricks, I found his Diameter now was but 
. t-Jy part of that hundred and eighty fécond part of his whole Dia^ 
meter which I faw thorough the former Hole, Multiplying -|4t 
and fYx ^^^ *"^ another, theProduffJ found to be^pj^^^. ne 
Sun therefore being contraBed into fuch a Compafsy or biting removed 
fo far from us (for it*s the fame thing) as to make his Diameter but 
the iy66^th part of that we every day fee, will fend ui juft the 
fame Light as the Dog-ftar now doth : And his Diftance then from 
MS will be to^is prefent Diftance undoubtedly, as 2 7664, is to i-, and 
his Diameter a little above four Thirds, ^^^^, Seeing then Sirius 
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ly beyond Saturn^ iiilce riot only Saturn, 

' whofe, 

isfuffofed equal to the Sun, it follows that his Diameter is liht- 
vifi 4///, and that, bit Di/iance to the I>iflancê of the Snn from us 
is as 17664. to i.^ And what an incredible Diftance that, is, will 
appear iy the fame way of reafoning that we u/ed in meafuring that 
'ef the Sun, "For if twenty five ICear^ are required for a Bullet out 
if a Cannon with its utmofi fwiftnefs, to travel from the Sstn to us^ 
then by multiplying the Number 27664. intoi^, we fhallfindthut- 
fuch a Bullet would fpend almofifeven hundred thoufand Tears in its 
J^ourney between us and the near eft of the fixed iStars. jind yet whew ' 
in a clear Night we look upon them, we cannot think them above,' 
feme few Miles over our Heads. What J. have here enquired into» 
is concerning theneanfiof them, "For the, other -, fince^ itwas/be^' 
foreob/erved, they arefo much farther removed into the Heavens,* 
that the Diftance of the nedreftfrom the following ones, is as great 
Ms the Diftance of thofe from the Sun, what an Immenfity m^fl 

there flill remain^? fVhen I have been refieBing thus withwty 

felf, I thought âllottr Arithmetick was nothing, and that -^e Mre 
verjed but in the Bttdiments ef Numbers in comparifon of this' 
£reat Sum.- This is indeed a very ingenious Conje^ure of 
Mr. Huygens, But our Flamfteiidhzs at lail found,' by wonderful 
diligent Obiervations, that the axed Stars have an annual Parallax^' 
which is a compleat Demonflration of the Motion of the Earth. 
And chat this Parallax is about ^c/A 

But the following Particulars, which are worth Obfervauon»* 
are £0 [many Con£i|uences of the vaft Diftance of the fixed- 
Stars. , , » 

Firft, If we were to approach ninety nine times nearer to the 
fixed Stars than we now are, fb that we were diftant from* 
them but a hundredth pare of the prefent Diftance, we ftiould 
lee thepi but a very little bigger than we do now; for the]^ 
would appear no bigger, nor no other wife than they do now/ 
when looked at with a Telefcope which magnifies the Objeâ a 
hundred times. 

Secondly, Nine parts at leaft in Ten of that whole Space which 
is betwixt us and the' fixed Stars* receive no more JUghe 
either from the Sun or from any of the fixed Stars, - than we 
do from the Scars in a clear Night. 

Thirdly, Light, (becaufe it is propagated from the Sun to the 
Earth, according to. ibme in ieven» and according to others in 
ten Nliniites of time) cannot come from the fixed Stars to.^us 
in lefs than forty days time at the leaft , and Sound could noc 
come from thence to us in lefs time than fifty thouiand years; 

F J and 



214 ^f '-^^ St A ft s. 

-whofe Piftance from the Earth is about 300 
Millions of Leagues, ecliples them, but thé 
TelçCcope which minifies the apparent Difcus 

and ft Bfldl ihot out of a Cannon, would take tip much longer 
time (iiU. See Uifitl, Cufhf, Vol. I. p. 177. Aad from heace 
the âûnoas Mr. Wh^vn. draws a very iogeuiout Argument, 
n^hkh omthrows both the iNlemMck 2néTty€kmkk Svilems 
c^ the World. " lt,fsyt he» thMVtbeany dtfinrence in the Di- 
** ^cesof the fixed Stars firom us, and none of the BtoUnMuk 
** Aftronomer» have venturied peremptorily to affirm that there 
** is not 3 then by reafonof their van Diftances, the time which 
*^* Light takes up in coming from a fixed Star to the Earth, muft 
** be very great, not to be meafltred by a few Hours or Days, 
^ but by whole Weeks or rather Months. Whence it will 
<< Ibiow, that the true places of the fixed Stars, though they 
*< are both really and apparently in their prdper Parallels of Dit- 
^ elination) yet with reipeâ: to their right Aicenfions, will 
*^ very much differ ftorxk their apparent places, nor will any one 
*« of them, unlcfs by great chance, ever be in that place, with 
^ reipeâ to the Horizon or Meridian of the Earth where it ap- 
<« pears to be. And befides, it will follow fix>m the diâèrence c^ 
«^ Di&mces,, that the real Order and Situation of the fixed Stars, 
*< with regard to each other, is aotfuch as we fee it from the 
^f Earth. We do indeed certainly know by Obfervation, the 
** particular Parallel which any of them is in, becaufe the fuc* 
** cèfiîve propagation of Light does not at all diibirb their fitu- 
^ ation iuieways \ but what thek places are, with refpeô to 
** each other in any parallel, cannot at all be known by Obfër- 
f vatk>n, unlcfi we knew their Difhmces, and confidered vvell 
^ what time Light would take topafs through them, f which at 
<^ preient we do not.) Now fince we know the places of the 
** fixed Stars according to their Longitude and Latitude, only by 
V havinj^ their places with refpeâ to thei^ right Afèenfion amd 
^ l>eeUiiation given by Ob&rvation \ it will certainly follow» 
** that the real places of the fixtd Stars can never be at all deter- 
^ mined hy us, the fuccefiive motion of Light hindering it. 
"^ Wluch ftrange, or rather whtmfical thing, intheantient Hy- 
^^pora^s, has not been obferved by anybody (that I know 
" ot j) di^I think it is very well worth the notice of the M- 
^ lowers Sf^tilemy (if there remain any fuch.) Wherefore I 
^ leave §6 firrange, and foch an inartificial Invention to bo 
^ confideréd by theiô, and de^iâd by you. j0rpn. UB. p. 1 3 3 . 
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of Saturn, 200 times^% diminidics them in- 
ficad of augmenting them, robbing them of 
thek deceitful Ornament of ^.ays and Spark- 
ling, and leaving them only, even fuch of 
them as have the moft apparent Bignefs, a Di- 
ameter of fomc Seconds ^ : So that we imagine 
the Diftancc of the Dog-ftar from the Earth, to 
be at Icaft 43700 times greater than that of the 
Earth from the Sun '. 2. The Stars are very 
great Luminaries, fince they are ftill perceiva- 
ble notwithftanding their enormous Diftancc. 
3. The Stars arc Bodies luminous of them- 
felvesi for in a word, notwithftanding their 
cxceflSive Diftancc, we fee them fparkle and 
fend forth Rays. Bodies which only rcfleft- 
cd Light, would neither have Scintillation 
nor Radiation, at fo prodigious a Diftancc. 
Saturn, which is only 3 00 millions of Leagues 
diftant at moft, neither fparkles nor fends forth 
Rays. Nor does the Moon, which is only 
diftant from us about 90000 Leagues. There- 
fore the Stars arc like fo many Suns. 

^riji. Is the Heaven then beftrewed with 
an infinity of Suns ? 

Eudox. In that we arc deceived* Wheriwe 
lift up our Eyes towards the Heaven in the 
Evening, we think that we fee an infinite 
number of Stars, altho' with the naked Eye, . 
skilful Aftronomers have obferved but 14 or 

• Mem. at I'Acad. 1717. p.^j. 

'Ibid. p. 6j-. 

9 Ibid. 1710. p. 91. 

P4 'i 
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1 5 hundred at moft. When we turn our Eyes 
from one to another, the Imprçflîoh of the 
firft ftill fubfiftS, fomctimes the very rmoment 
that we look upon the others. Thence the 
Illusion. But with a Glafs we fee innumera- 
ble Stars, we difcover more than 2000 in 
fuch a Conftellation ^. 

A Conftellation is a Colleâion, or certain 
Number of Stars; they count about 62 or 63 
Conftellations in the Heavens. 

A Ccleftial Globe will fooncr teach you, or 
fooher bring to your mind the Celeftial Sphere, 
the Names and Situation of the different Con- 
ftellations. 

Arifi. But, EudoxuSy why do we fee more 
Stars upon the North-fide than Southward * ? 
Should not the Earth be in the middle of the 
World ? Should it be nearer the South-Pole ''. 

Eudox. The truth is, the South part has 
more Stars diftinguilh'd by their Splendour. 

Ariji. The Immobility of the Stars charms 
me as much as their Splendour. I admire this 
Spedacle continually uniform in the imménfe 
Regions, which hold the Stars as it were fuf^ 
pcnded. 

Eudox. What, on the contrary, furprizes and 
charms Aftronomers, is to perceive prodigious 
changes in Spaces, which feem exempted from 

* DansrOrion.Reitha. p. 197. Radii Sydcrco-Mjftici. Ric. 

Almag. l.jT. C.6. p.413. ' ' . 

' Ric. Aim, 1. 6, c. 6, p.413. 

^ Traité de la Pçfantcur, par le P, Caftd. T. i • pc «38, . 

« 

r 

change. 
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change. When we obfervc changes in thofc 
Countreys, they ought to be enornfious, how-' 
ever fmall they may appear by reafon of their 
immenfe Diftancej' and Aftronbmers difcovcr* 
fome confiderable ones. Some Stars difap- 
pear, which the Ancients have feen. Some 
time ago they counted feven Stars in *he Vki- 
adesy and now weobferve but fix with the na- 
ked Eye. Some new ones appear. Hypar* 
chus çfQÎzxytà, a ne v^ one 150 Years before the* 
Birtli of J ejus Chrift. They faw one almôft* 
as big as Venus in Cajjiopaam 1 572$ which 
difappeared without returning in 1574. The 
Years 1600 and 1604 prefented fiich like 
Speftacles to the Eyes ^ There arc fome Stars 
which difappear and appear again^ fometimes 
bigger, fometimes fmaller "* 5 fome in very re- 
gular Periods, as the Star of BalanUy which is- 
only vifible four Months and a half at moft in 
one of its Revolutions, and whofe Revolution 
ÎS in* about eleven Months 5 that of CygnuSy 
whofe Revolution is in thirteen Months 5 and 
that ofHydra,y/ho{c Revolution is in twoYears", 
and which is feen but about four Months du- 
ring all that time "*. There are fcarcely any 
Conftellations in which fome fenfible change 
does not happen in the ipace of an. hundred 
Years s and if any happen, it is cfpecially 

^ Hevelii Cometographia, I. 7. p. 374* Le P. Taquet. I. 
Aftron.^S. Traâ.i« c. i.de notisStellisi n. 1, p. 33a. . 

"* Hift. dei'Acad. 1719. Mem.p.^f. 
. ^ Hift. de TAcad. i70<$» p. iii. 

f 170JÏ. p. 81. : 

in 
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in the Milky Way, which is only a prodigious 
Colledion of Stars ^. 

Arift- But how can it be that antient Stars 
difappear, and new ones appear, and that the 
fame Stars appear and difappeat in.very regular 
Revolutions } 

Eudox. Froths and Spots yet larger than 
thofe of the Sun, formed of fulphurous and 
nitrous Materials^ and fpread over the Surface 
of the Stars» may incruftate them, and hinder 
the inflamed Liquid from darting forth its Rays 
fo far as our Eyes ; and tiiis is a difappearing of 
the Stars. The inflamed^ but incrufted Liquid, 
may undermine gradually by its continual agi« 
tatioh the Spots or Craîls, and diflipate thcai, 
or difFufe it felf over thtm ; and this is a new 
Appearance of Stars ^. Finally, fome Stars, 
may be only Half-funs compofed of a iblid 
and obfcure part, and of a liquid and lumi- 
nous part^ according to the ingenious Hypo-^^ 

theiis 

V 

9 Galilée in Nuncio Sjdereo. RiccioK. T. i. I. 6, p.4ii. 

* The Appearance of new Stars (67$ Dr. Clârk$) is much 
better accounted for from the Theory of Comets. For tho' 
£>me of the fixed Stars may be fo very remote from us» as not to 
be (een by the help of our beft GlalTes, yet as they are fiery Bo- 
dies like the Sun, if any new Matter or Fevirel be addttl to them, 
they may on a fiidden blaze our, ib as to be fèen by the [naked Eye, 
brighter than any other Star \ and as tlûs Fei^el is devoured, 
they may diminini in their Brtghtnefs, and b^ degrees return to 
their firltinvifible State. And that Comets might probably fiip- 
ply them with this Fewel $ fee £»^ Jfaac Ifywton'j Mmif» 
Book in. p.48f. The Comet which appeared in 1680 in its 
Perihelion, was not £}^ diftant from the Sun, as the fixth part 
of the Sun's Diametpc^and by reaibii of its very great Velocity ia 
this neameû, and j^me Denficy that tbere is in the Sun's At-> 

^ofphcte. 
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tlidis of lA. BùiiilUu\ A Star of this Spe- 
cies turning upon its own Axis, prefents to 
our eyes fomctimes the luminous part which 
renders it y iiiblei and fometimes the folid ob« 
fcure part which renders it invifible to us $ and 
this is the fucceilive appearance and difappear:* 
ance of a Star in its Revolution. A Star is 
9 longer or ihorter time viiible or inyifiblcj 
proportionally as the luminous part is larger or 
ûn^ler than the obfcure part. Why in the 
Stars of Hydta and Baldna is tlie time of it$ 
being vifiblc Ihorter than that of the contra- 
ry } Becaufe the obfcure part is bigger than 
the other. Moreover the obfcure part may be 
çompofcd of Spots, fome of which are per- 
manent, and others moveable i fo that thefe 
fometimes approach to> and fometimes remove 
from the other. The luminous Liquid may 
have irregular Motions, poffeiling 9n exteniton 
fometimes greater, fometimes lefs upon the 
Surface of the Star. Hence the Changes of 
the bjgnefs and duration in the Appearance of 
Stars. 

mofphere, itmuft meet with ibme Refiftance» and be a little re- 
tarded and approach nearer the Sun; and by approaching in this 
manner nearer and nearer to the Sun every Revdution, it muft 
at laft fall into the Body of the Sun. And in its Aphelion, 
where it mo/es flowed, it may fometimes be retarded by the 
Attraâion of other Comets» andiat fome time or other fail into 
the Sun. And fb the fix'd Scars likewiic, which by degrees 
wafte themfelves by lending forth Light and Vapours» may be 
fupplicd by Comets falling into them -y and by the kindlmg of 
tius new Fewel in them» they may be taken for new Stars. 

^ Bulliadi Mo^itadao» Journ. dcsS$ay. itftfy. p. ii. 

Star» 
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Stars appcac lefs bigand lefs numerous ia a-' 
Summer Nighc» than in Winter.' 
• Arift. Bccaufc the Nights bcihg darker mh' 
Winter, as the Sun is more funk below- 
ùit Horizon» the Light of the Stars is leÊ 
weakened by that of the Sun. 

Eudûx. Thus fat we have endeavoured to 
penetrate into the Nature and Propcttics of the 
principal pacts of the Univèrfe. Let us now 
endeavour to difcover their arrangement, that 
is to fay, the true Syftcm of the World. 
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Upon tie Sy ft ems of the World. _ 

Arift. U O attempt . to difcovet the 

K true Syftcm of the World, 
■ fccms, Eudoxus, to be a fine, 
I but difficult Entcy>rize > fince 
, the infinite Wifdom of the Creator may pro- 
duce the. fame EfFcfts from difFcrcnt Caufes. 

Eudox. Let us recollcft, Ariftus-, the moft 

. famous SyAems j and in fearching out the 

true one, wc fhali perhaps find at leaift the moft* 

probable. But that we may the more ccrtain- 

- ly find it, let us begin with examining if 
there be any Vortices in the Univcrfe. They 
call.a Vortex * a liquidMafs, whofe parts arc 
carried round a common Center. 

. Arift. 

* Tliat the Vonexet of Matter in which the PUoas Iwtm, 
are mere Fiâioiu, afid contrary to the. Fhxnoincna of Nuuiei ic 
evident trom the following Argumenrt, 

Fir/Î, The immenfe Space of the World is fo ftr from being 
fiill of Mitter (which imaginary Plenum is the Ible Fouodaiion 
of the Fiâic« of Vortcxei) ihat on the contrary, that Space 
which i« Ifillal with Matter, bears no proportion at all, to that 

- immenle Space which it void of all Matter. CUrk's Rthimlt. 
Vol.1, p. 17. 

Sêctpjfy, It is «vidmt from the Motion of Comet*, which 
paû very freely in the heavcoly Spaces all. ways, - and from aod 
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Ariji. For my part, I do not doubt, but 
iSii%tt\iç.Earth,Sun, jMitef ind Sattrnïmc 
each of them their Vortex. , Every one bf 
thefe Bodies cannot be furrounded with a Flaid 
which turns round it as upon its Cehter with- 
out having its Vortex i fince a Fluid whofe 
parts all turn round a common Center, is a 
Vortex. Now, every one of thefe Bodies is 
environ'd with a Fluid which turns round it, as 
upon its Center. For it is ^Certain that the 
Moon turns round the Earth, i$ upon its Cen- 
ter. Mercury SiXid Fenus zftcx the fame man- 
ner turn ro]^nd the Sun ; the Satellites of Ju^ 

pitir^ 

to ^1 ptfts (in Orl>s which cut thePlftiiets Orbstt all Angle$) 
thar the Planets cannot be carried along bv Vortices of Matter» 

Thîrdljy According to the Laws of Aftronottiy, a Body 
which revolves in txi^ExetntrUkOrb^xDoytn Qower inits jf}iMf«i» 
and «lUickerin its Perihilioni but according to the Laws of Mfi^ 
chanicks» the Matter of the Vortex ought xp move {Wifber 
where the place is (baiter and more comfriffed, that is in the 
Afbilion, than where the place is wider and Ufs comfrtjf$d^ t^at 
is in the Ftrihtlion i which two things contradiâ each other. 
Thus in the hegmnmg of the Sign Virgêt where the ApheKoB of 
idars now is, the Diftancc betwixt the Orbs of Msrs and Vnmst 
h to the Diftance between the fame Orb in the Beginning of the 
* Signfi/eis in the proportion of three to two very nearly: And 
therefore the Matter of the Vortex contained between thoietwo 
Orbs, ought to naove fwtfcer in the B^gitttiiig of PUhêt^ than in 
the Spinning of Vkg^y in the faciM Proportion of threie to two j 
for the (Iraiter the Space is, through which t1^ fime Qoaotkv 
oif .Matter paffi» in the ûme time of one Revolution, with to 
much the greater Vekidty ought it to paft. If therefore die 
Earth were carried akmg in this CéeUia) Matter, being rela* 
tivdy at Reft with it, and revolved together with ft aboat the 
Sixtt i its Velocity in the Beginniilgef FiJtfSt would be to its Ve- 
iocity in the Beginning of Virgo, in a fefqui-akerate Ratio : 
whence the apparent Diurnal Alotion of the Sun in tiie Begin- 
ning of rirgo, would be more thafi fevcncy Minutes, and la the 

Beginning 

« 

3 
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fiier^ luoxd Jupiter s thofc o£ SaturUf round 
thdr pf Unary Planet * $ and every one of thofe 
Luminaries fwim in. a Fluid, which turns round 
as they do. Every one of them fwims in aFluid> 
fince they all remit the Light to our Eyes, and 
Li^t is a fluid Body. The Fluid in which thefc 
Stars are carried, turns round as they do. Other* 
wife they muft inceflantly communicate of their 
Motirai to divide it, they would lofe it propor* 
tionaUy, and confequently their Motion would 
become flower. It never does grow flower : 
Therefore the Earthy Sun^ Jupiter 9 and 
Saturn have each of them their Vortex. 

Bcgmnsiif of Tijcis \t& than forty eight Mirratcs. Whereas we 
find, by wperience, the apparent Motion of the Sun is greater 
io the beginning ot l^ifstSy than in the beginning ùfVirgêy and 
therefore the E^th moves fwifter in the beginning of Virgê, thon 
in the beginning of Tifrts, The Hypothefis therefore of Vortexes 
direédy contradids the Aftronomical Phosnomena» and tends 
jDore toT confound theCekftial Motions than to explain theaa. 
S0tNewi. Frmcip, Bêok IL ScboL lo. Trof. LIII. 

FûÊtrtÛy, If three equal round Vef&ls be filled, the one witli 
Water, the other with Oil, the third with molten Pitch, and the 
Liquors be ftirredabouralike to give them a vortical Motion j the 
Pitch by its Tenacity will lofe its Motion quickly ; the Oil being 
fcfi tenadous, will keep it longer; and the Water being kau 
tenacious, wHl keep it longeft, but yet will lofe it in a (hort time. 
Whence it is eafy to underibnd, tnat if many |contiguous Vor- 
tices of naolten Pitch, were each of them as large as thole which 
fi>me fuypo& to revolve about the Sun and fix'd Stars, yet theiE^ 
and all their part^ would by their Tenacity and Stifineis, com* 
municate their Motion to one another, til) they all refted among 
themielves. Vortices of Ofl or Water, <jr ibme fluider Matter, 
mi^ht continue longer in Motion $ but unlefs the Matter were 
void of all Tenacity and Attrition of Partsi and Communication 
of Motion (which is not to be fuppoidd) the Motion woold 
conftantly decay. 0^fc*i, p.374. r 

• I J Converf. Vol. lU. p. 194- . 
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Is it not alfo probable €riokgh,^that the Stars^ 
or at leaft fome Stars* have likewife thck: Vor- 
tices ) fof in a word, i.' We difcern their 
Scintillation at an immenfè diflfancc; and the 
Revolution of luminous Bodies upon their 
Center, fucceiBvely oflfermg té ^ur Eyes dif- 
ferent parts, (bmetimes moi?e luminous, and 
fometimes'kfs bright, ought to contribntc 
very much' to render their Radiation fènlîblc *. 
^. The various Phafes and Revolutions of the 
Stars of Hydrày Cygnus and Balana arc firf- 
flcient Proofs, that thby turn upon their oWii 
Axes. And can they turn rcAind aft«^thât 
manner, unlefs the Fluid which furrounds them 
.Iturh about in like manner ? Therefore iji is pro^ 
bable enough that the Stars, at . leaft fome, of 
them, have alfo their Vortices. 

Eudox. Notwithftanding your Reafçns, A- 
rijiusy many Perfons will probably ftill believe 
that thofc Vortices have fcarcèly any exiftencc 
• but in the Imagination. 

Arift. However that be, Eudoxus^ do you 
oblige us at prefent with afliort Dcfcription of 
the moft famous Syftems. 

Eudox. Thefe are the Syftems of y/(^/i?^, 
Copernicus and Tycho. 

Ttolemy placed the Earth iii the Center of 

the World, and made to turn round it, info 

, many concentric Circles, and in this Order, 

beginning, with the Planet neareft the Earth{f) 

Fig. 1 8. ûiç,Moon (/), Mercury {jn)^ Venus («), 

* Riccioli Almag. T, 1. 1.5. p. 397. . . 

the 
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the Sm{Sy, Mars (M)y Jupiter (/), Saturn {s\ 
ûicFirmamâf^ (/). 

Ariji. A Syftcm, in which Mercury and 
yimus have not the Sun fc»: the Center of their 
Motioa^ cannot be fupportedi for we fee 
tfaolCe Plapets fometimes below the Sun, and 
ibmetiraes above it, and fometimes in a mean 
Diftaice, wii:hout Mercur/s being at any time 
diftant from the Sun above 28 Degrees, or 
^^1^. above 48 ^ as we have already faid ^. 
Now in the Syftem of Vtolemy^ Mercury and 
Venus hxçfi wx, the Sun for the Center of 
their Motion, fince they are placed in in* 
feriottr Orbits. Therefore Ttolemfs Syftem 
is infupportable. 

Eudok. Accordingly, Copernicus could not 
bear with it i and not only did he make Mer-^ 
cury and Venus turn round the Sun^ but pre- 
fumed aifo to tranfpofe the Earth and Suuj to- 
place the Sun in the Center of the World, and 
the Earth in the place of the Sun among the 
Planets, to make a Planet of the Earth, and a 
fixt Star of the Sun. For according to the 
Syftem of this illuftrious Aftronomcr, the 
Sun («$) is immoveable, or without any pro- 
grcffive Motion in the Center of the World % 
and the Planets revolve about this Luminary, 
in this Order, Fig. 19. Mercury (w) $ Ve^ 
nus {u) s the Earth (f) in an Ecliptick with the 
Moon(/) carried about, as a Satelles, in the 
Vortex of the Earth 5 Mdr^(M) s Jupiter (i) ; 

* 14 Convcrl. Vd.III. 

Vol.111. (^ Saturn 



226 Of thé Syflems 

Saturn \ s). < The Rrmamcnt (/), which 
enclofes them, has only, an appearance &Qm 
EafttoWcft. 

The Center of the Sun, and the Center of 
the Earth arc always in the Ecliptick, or the 
Earth has two Motions, one annual round the 
Sun, and the other diurnal upon its x>wn Axis i 
fo that the Equator of the Earth makes with 
the Plane of the Ecliptick, or the Axis of the 
Earth with the Axis of the Ecliptick^ an An* 
gle of 2 3 Degrees io\ 

^efcartesy and the new Philofophcxs, have 
improv'd thfe Syftem of Copernicus. In the 
improv'd Syftem, if the Sun is not in the 
Center of the World, he is at leaft in the 
Center, or near the Center of his Vortex, 
to which he communicates Agitation, Fig. 20. 
. The Planets carried along by the Motion of 
the Vortex are therein elevated more or lefi 
in proportion to their bigneft, or folidity, 
their centrifugal Force s and açcomplifh their 
Circuits in more or lefs time^ according as 
they are greater or fmallcr. 

Arift. The Earth is a little degraded in this 
Syftem 5 but it appears fimple and natural. 

Eudox. Tycho quickly avenged the Earth by 
replacing it in the Center of the World, and 
. remitting the Sun to the Order of the Planets. 
Neverthelefs he left him Mercury and Verms 
for Satellites. Therefore this Aftronomer's 
Syftem places the Earth (?), Fig. 21. in the 
Center of the World, and ipakes to revolve 

round 
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round it, in this Order, the Moon (/)i the 
Sun (J), with Mercury {m)j and J^enus («)^ 
his Satellites j Mars (M) ; Jupiter (i), and 
Saturn (j)^ encompafled with the Firmament 
(/), or with thofe immcnfe and liquid R»e- 
gions, wherein the Stars feem fufpended^r 

Arift. But what was it in the Hypothecs of" 
CdfpernicuSj which fliocfc,'d Tjicho fo much ? 

Eudox. I am fenfible,^ Ariftus^ that yoii 
have a Taûe for this Hypothefis. Probably 
you would be charmed to fee your felf carried 
upoii the Earth, as upon fomc large Veflel, to 
fail into thofe vaft Spaces, and to make a Cir- 
cle round the Sun every Year, whofe Diamctet 
would be about 66 Millions of Leagues at leaft. 
But if you turned round the Sun with the 
Earth, would you not be afraid left fooner Or 
later you (hould fee your felf precipitated with 
the Earth into the Flames of this Luminary \ 

Arift. They feeni not to fear the fall of 
jufiter^ whofe Globe is a thoufand times big* 
ger than the Earth i why then fhould I fear th« 
fall of the Earth Ï 

Eudox. Would you quietly inâke about 
two hundred millions of Leagues, in running 
through the annual Circle of the Earth ? 

Arift. I fhould not fo much as perceive it* 
One might make a compleat tour round thô 
Earth aboard a Veffel, without obfcrving one's 
circular Motion j becaufe the fame parts of' 
the Veflel always prcfent, and the Refcm* 
blance of the parts of the Water^ would 
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make no fcnfiWc change in the Eye. By the 
fame fcafon one might quietly make two 
hundred millions of Leagues rouhd about the 
Sun without perceiving it. 

Eudox. Some new Stars, or the fanic, which 
fometimcs would appear larger^ fbnietimes 
fmaller, and the Pole fometimes nibre, fome* 
times Icfs elevated with refpeft to us, ijti pro- 
portion as you approached to the fupcriour or 
inferiour part of the Earth's Orbit, would 
make you to obfetve your Revolution round 
about the Sun. 

jlrift. I fliould perceive no difference, nci« 
ther in the Stars, nor in the Pole, fuppofîng 
that the Earth were entirely parallel, or near- 
ly fo to it felf, and that the Circle, whofe Dia- 
meter was 66 millions of Leagues, were only 
a Point in regard of its diftance from the Stars. 
But the Earth would be always parallel to it 
felf 5. neither the annual Motion, nor the 
velocity of Motion is contrary to the Pi- 
rallelifm of the Earth. And its great Circle, 
after all, would only be a Point in regard <rf 
its diftance from the Stars. For, Ob; efts di- 
minifh in relative bignefs in proportion to their 
diftance * 5 and the diftance of the terreftrial 
Orbit from the fixt Stars may be look'd upon 
as immenfe, fince the Stars, far from aug- 
menting, diminifli in bignefs by Glaffes, and 
the moft skilful Aftronomers are inclined to 
place the Dog-ftar at more than 40 thoufand 

. • 10 Conforf. Vol, It. 
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fîmes s î ttii^iOtt of Leagues from hence. Thero» 
fore, I flbojiid fee 1»^ difference cither in the 
Pole, orinthcStaus./ : ;. : : 

Eudfix.. Two Men in the- two temperate 
Zones ^ of the Earth fee different Vertical 
Stars, and very far diftant from one another. 
TJhéy fee, the one the North-Pole, and the 
other the South-Pole. . And in two Points dt- 
ametf icaUf opjpoflte, jo£ a Circle whofe Dia- 
meter w^s 66 millions of Leagues, at 66 
millions of Leagues diftance from yourfel^ 
would yod always fee both the fame Stars and 
the fame Pole i 

^riji. The vifiial Rays ia i) Fig. 22. of thoft 
two Men placed in oppofite Zones, f^r from 
being parallel^ when they view the Heaven^ 
are Vjery diverging, becaufe of the curvature of ^ 
the Earth i they diverge ftill more and iûùtt\ 
and tetminate in places if yd) of the Heaven 
very remote from one another. On the con- 
trary, as I (hould be always at the fame pkce 
{d) Fig. 2 3« of the Earth's Surface (r), in op- 
pofite Points of itis Circle, my vifual Rays \tf) 
would always be parallel to one another, thé 
Axis if) of the Earth being always parallel to 
itfelf. And confcquently they would at laft 
be fen/lbly re-united at the fame fenilble Point 
{d) of the Heaven, like two Rows of Trees 
of a long Avenue, which tha* parallel feem at 
laft to be united ; becaufe the Angle of Vt- 
iion formed by the vifual Rays, which termi- 
nate at the Extremities of the Avenue, pro- 

(^3 ceeding 
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cceding continually in diminifhing, in propor* 
tion as the diftance of the Objeâ augments, 
becomes at lad nothing, or imperceptible ^. 
Therefore the two Men would fee different 
Stars and different Poles $ and I fhould every 
where fee the fame Pole, and the fame verti* 
cal Stars. Every wherefhould I fee the fame 
Luminaries roll over my head. 

Eudox. I know not whether you coiild 
explain, according to this Principle, the ap- 
pearance of the diurnal Motion of the Stars, 
j?Janets, and Sun, from Eaft to Weft; ^ 

Ariji. When you go on board a VeflTcl 
from the Wcfl toward the Eaft, you would 
Ay that the Banks, Trees and Rocks advanced 
from the Eaft toward the Weft, becaufe they 
fucceffivcly prefent new parts to your Eyes, 
which paint themfclves fucccflively in divers 
parts of your Organs 5 fo that at firft they are 
referred toward the Eaft, according to the Rules 
ofQpticks, and after that, to ward the Weft. By 
the fame principle, if the Earth in 24 hours 
makes a Revolution upon its own Axis from 
Weft to Eaft by its diurnal Motion, we ought 
to obferve in the immoveable or much flower 
§tars, the appearance of a contrary Motion. 

Bu4ox. If the Earth revolved upon its pwn 
Axis after that manner, and confcqucntly we 
made daily upon our Axi5 9000 Leaguçs;^ ough^ 
we not to be fenfible of it \ 

♦ »Q Coavçrf. Vol. II, 
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jirift. Wc might, as wc have already re- 
marked, go round the Earth in a Veflel, with- 
out obfervihg the Progrcilion of the Veflel s \ 
becaufe the continual prefençe of the. fame 
Veflel, furroundcd with limilar parts of Wal- 
ter, makcnochangesin the Eye capable of in^- 
forming us thereof. Why ihould we perceive 
the Motion of the Earth, fince it would always 
ftrike the Senfes after the fanae manner i 

Eudox. I fee very well upon this Principle 
the viciflitudes of Day and Night. In pro* 
portion as the Earth in its Revolution of 24 
Hours prefented to the Sun fucceflively one 
Hcmifphere, it would withdraw the other. 
The Light would be diffiifed upon the Hernia 
fphere, which faced the Sun $ and the other 
would be covered with Darknefs. Hence, 
Day and Night. But how fliall we find the 
different Seafons in this Hypothefis > 

Arift. As the Center (r) of the Earth is aU 
ways in the Ecliptick {abed) Fig. 24. as well 
as the Center of the Sun (^), and the Plane of 
the Ecliptick cuts the Equator (/) of the 
Earth in two oppofite Points, and pafles thro' 
the two terreftrial Tropics {gh)y the Line or 
the Ray (/), which comes from the Center 
of the Sun to that of the Earth in its conti- 
nual Revolution, twice encounters the ter^* 
reftrial Equator (/), upon the Surface of the 
Earth ; and this is the Time of the Equinoxes, 
and the beginning of Spring or Autumn i of 
the Spring, when the direût Ray ought to ap- 
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proach us $ and of Autumn, when this Ray- 
ought to remove ftom us. It reaches the Tro- 
iplck of Cancer {g) once, and this is the Sum* 
merSolftice, or the beginning of Summer ill 
regard of us, fince this Ray can come no hear- 
er to us 5 ontc the Tropic of Capricorn (iè), 
and this is the Winter Solftice, or the begin^^ 
ning of Winter with refpeâ to us, iince this 
Ray can remove no farther from u& 

Eudox. You will alfo find, no doubt, in the 
unequal Revolutions of the Planets round the 
Sun, their Diredions, Stations, and Retrogra* 
dations ; and thefe will only be Appearances. 

Ariji. They fay that the Planets arc ©/r^fi?, 
when we fee them advance from the Weft to- 
ward the Eaft, according to the Order of the 
Signs of the Zodiack 3 Stationary y when they 
Item to ftay in the fame part of the Heavens i 
Retrograde y when they appear to retire toward 
the Weft. Now, this may happen from the 
inequality of their Velocity. They run thro* 
their Orbits in unequal times. This inequali- 
ty is the Caufe why the Earth paflcç more fre- 
quently, or more rarely between the Sun and 
the fupcriour Planets, during their Revolution, 
and why the inferiour Planets, namely -Af^mrr;^ 
and Venus ^ pafs more frequently or more 
rarely between the Earth arid the Sun. Where- 
fore, I . The Earth follows, overtakes, and 
precedes the fuperiour Placets là b) Fig. a 5 . If 
the Earth [i) follows a Planet {d)^ the Planet ap^ 
jpeàrs direB. Docs the Earth [f] overtake a Pla- 
net 
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jttct {dj i The Plaiict dçipc2iTsJiatiûnary ; bccaufc 
the éxcèfs of Velocity, which happens in the 
Earth, renders the Motion of the Planet imper- 
ceptible towarcLthc fame place, and makes the 
Eye refer it for fome time to the fame place 
(/) of the Heaven. Does the Earth {e) precede 
the Planet (J) confiderably ? TheE/es refer 
the Planet to a more remote part of the Heavens 
(g), ztxA it (ccvcis retrograde. 1. Wefeethofc 
Appearances in the fuperibur Planets, becaufe 
they compleat their Orbits more flowLy thaa 
the Earth. They obfervethofe Appearances in 
the inferiour Planets^ becaufe they make their 
Revolutions round the Sun more fwiftly thaa 
the Earth. By rcafon of this cxcefs of Velo- 
city, fbmetimes they go before the Earth from 
Weft to Eaft, and appear dire£t. Sometimes 
they are in Conjundion in the fame Line with 
regard to fome Sign, going toward the fame 
part 5 and they fecm ftationary. Sometimes 
in the inferiour part of their Circle, they pais 
again frona Eaft to Weft, leaving the Earth 
very far behind them, and they are retrograde. 
Hence, the different Açipc2LTzncco£ ^irecfions^ 
Stations^ and Rétrogradations. 

Eudox. Thefe Appearances are more fre- 
quent in a Revolution of Saturny than in one 
of Jupiter y and in one of Jupiter than in one 
of Mars. 

Arift. As the Earth ftiakcs a Revolution îû 
a Year, Mars in two, Jupiter in twelve, Sa^ 
turn in thirty^ and confcquently Saturn has 

lefs 
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lefs relative Motion than Jupiter j Jupiter 
than Mars 3 and Mars than the Earth $ the 
Earth overtakes and precedes Saturn oftner 
in a Revolution than Jupiter 5 and Jupiter 
than JV/^rx. Hence the Appearances of Ré- 
trogradations are more frequent m Saturn than 
in Jupiter y and in Jupiter thanilfi^rx. 

r^^i?Ar. They ought therefore to be alfb 
more frequent in Venus than in Mercury 5 
fince Venus takes more tune to run through 
her Orbit than Mercury. 

Arift. This excels of Velocity in Mercury 
cannot bring him oftner back toward the Weft 
than Venus y unlefs he appear oftner Retro* 
grade. Now this excefs of Velocity does 
bring him oftner again toward the Weft in the 
inferiour part oï his Circle. Therefore, &c. 

Eudox. But why does Mars being Retro- 
grade y defcribe a greater Arc, than Jupiter % 
and Jupiter a greater, than Saturn ? 

Arift. The vifual Ray (4) Fig. 26. which 
goes toward a direâ: Planet {b) and the Ray 
(r), which goes toward a Retrograde Planet (^), 
cut one another in the Center of the Planet 5 
and after they have crofs'd one another, they 
terminate in different parts {dy e) of thé 
Heaven. The Arc (</, e) contained between 
the two diverging Rays, is theArc of jR^fr^- 
gradation. This being granted 5 the Arc of 
Rétrogradation (d^é) \s fo much the larger, 
the nearer the Earth the Rays cut one another 
in the Center of the Planet {b) ; and fo much 

thç 
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the Icfs C/^)> the farther diftant from the 
Earth the Center of the Planet {h) is i fincc 
Angles formed by vifual Rays diminifli pro- 
portionally as the Objcûs remove *. Now, 
Mars (è) is nearer the Earth than Jupiter {h\ 
and Jupiter (h) is nearer than Saturn (/). 
Therefore the Arc defcribed by Mars when 
retrograde^ ought to be greater than that of 
Jupitery &c. 

Eudox. But Mars in Perigeon is nearer the 
Earth than Mars in Apogeon, notwithftand- 
ing the Arc of Rétrogradation in Mars in 
Perigeon, is lefs than in Mars in Apogeon, 
according to the Obfervations of Kepler. 
Why does this excels of Proximity diminilh 
his Arc of Rétrogradation, inftead of aug- 
menting it > 

jlrift. If Mars in Perigeon had the fame 
relative Velocity as the Earth, or if in the 
fame time he defcribed an Arc, which an* 
fwered to that of the Earth, he would not ap-^ 
pear retrograde^ notwithftanding his excels 
of Proximity. Confcqùently if the excefs of 
Velocity of Mars in Perigeon, above Mars in ' 
Apogeon, furpafs the excefs of the Proximity 
to the Earth, the Kicoi Rétrogradation ought 
to be fmaller in Mars in Perigeon, than in 
fdars in Apogeon. But, according to the Ob- 
fervations of Kepler y the excefs of Velocity in 
Mars in Perigeon, furpaffes his excefe of 
proximity to the Earthy either becaufe he is in 

♦ fo C(«Tcrf.Vom, 
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the ûnallcft part of his Orbit, cmc bccaufe he i« 
at the fame time nearer the Sun, and the Cen* 
tcr of his Motion. 

Eudox. What you fay is ingenious ; but it 
fuppofes the immobility of the fixed Stars, and 
yet they move upon the Pôles of theEcliptick, 
always parallel to the Ecliptick, from Weft to 
Eaft. For the firft Star of ArieSj which was 
3 30 Years before J. C at the Interfedion of 
the Ecliptick and Equator, was advanced fix 
Degrees 40' in the time of ^toUmy V It is 
atprefent at 29 Degrees toward the Eaft, ftill 
placed above the Ecliptick, and it makes about 
one Degree in 70 Years ^ : fo that the Sun re- 
turns to the Interfedion of the Ecliptick and E- 
quaton or to the Point of the Equinox, ahnoft 
a Month before he overtakes a Star which was 
found there about two thoufand Years ago $ 
and this is what they call the Anticipéaion or 
^recejjion of Equinoxes. Confequently the 
fixt Stars are not properly fixt j and they make 
an intire Revolution in 25200 Years \ or 
thereabouts ^ In fhort, the fame Ifixt ones con- 
tinually remove from, or approach to the Pole 
of the Equator. The Polar Star, which in the 
time of Eudoxus yfzs twelve Degrees diftant 

^ Hîft. de PAcad, 1 708. p. 96. 

« Tycho, Gaflèndî, Riccioli Almag. 16, c. i5. Hift.dcl'Acj^d. 
1708. p. 94, 96. CafliniHift.de T Acad. 1708. p. 94. 

*• According to Cafllni, Hift.dcrAcad.1708. p. 94. 

• According to Tycho, in 1^806; according to Gaflèndî» ia 
ayooo } according to Riccioli, in 2/910. Alfnag. T. i. 1. 6, 
c. 16. p. ^f, 446, 44.7. 
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fixMn fhc Pole of the Equator ^ is now 
not farther diflant than two Degrees ' 1 8 Mi- 
nutes ^ 

Artft. If we may fuppofc that the Motion 
of the Stars upon the Ecliptick, or parallel to 
the Ecliptick, is only in Appearance, the Ob- 
je£tion is vain i but we may fiippofe it. For^ 
the Axis {d)^ Fig, 27. of the Diurnal Motion, 
or of the Equator of the Earth, being always 
23 Degrees and an half iitclined upon the 
Plane of the Ecliptick {c def)y the Axis of 
the Equator {d)y and the Axis of the Ecliptick 
(g"), cut one another after fuch a manner as to 
dc^rmine thefefixt Stars in the Heaven ; the 
one, the Pole of theXerreftrial Equator {h)y and 
the other the Pole of the Ecliptick (/), making 
together an^ Angle {hil) of twenty three 
Degrees and an half. Suppofb the Pole of 
the Equator turns round the Pole of the Eclip- 
tick ftoihEaft to Weft, fo that it always makes 
with it an Ai^le of twenty three Degrees arid 
an half i the Equator of the Earth will always 
change with refpeâ to the Heavens, and will 
pafs thro' other fixed Stars, while the Ecliptick 
of the Earth, whofe Axis is immoveable, will 
make no change in the Heaven. The Equator 
of the Earth will cut the Ecliptick in Points 
more Weftward 5 and confequently the fixt 
Stars, which will always be in the fame Points 
of the imoooveahle Ecliptick, will appear to 

• Hift. de 1 Acad. 1708. p.^, 

remove 
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remove from the Interfeâion, and to advance 
from Weft to Eaft one Degree in feventy 
Years, and to accomplifh their Circle in 
ZS200, or thereabouts. 

Eudox. But the Axis of the Terreftrial 
Equator cannot move after this manner^ with- 
out ceaftng to be parallel to it felf in its dif- 
ferent Situations. 

jirift. That is true 5 but a dcfeft of Pa- 
rallelifm, \^hich is only fifty one Seconds 
diftributed into a whole Year, is impercepti* 
blé. Now the defeâ of Parallelifm, in the 
Hypotheiis which we are now fpcaking of, is 
only fifty one Seconds, by reafon of the 
extreme (lownefs of the circular Motion of 
the Axis of the terreftrial Equator round its 
Ecliptick *. 

Eudox. As for the Pgrigeon and Apqgeon 
of Marsy Jupiter^ and Saturn^ and the dif^ 
ference of their apparent Bignefs in theif 
different Situations, we comprehend them 
inlmediately. 

Arrfi. As the Earth is very far diftant 
from the Sun, which is in the Center of 
the Vortex, the Perigeon of Mars^ Jupitety 
and Saturny happens when they are in Op-» 
pofition, or when the Earth is between 
them and the Sun. Their Apogeon hap- 
pens, when they are in Conjunftion, or 
when the Sun happens to be between them 

• Hift,dcI'Acad. 1708. p. y 6. 

and 
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and the Earth. They appear bigger in their 
Pcrigcon, and finallerinthcir Apogeonj bc- 
caule Objeâs incrcafe or diminifli in fîze, in 
proportion to their difiances \ 

Etidox. It mull be allowed Agronomy is 
fufficiently to be accounted for by the Hypo- 
tiicRsoi Copernicus : but we (hall fee what 
Method you will take to reconcile it witb 
Philofophy. 

! loConcii: Vol. u. 
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Conversation XVI. 

Upon the Syjiem o^Copernicus. 

Eudox. îE'PLER's Rule, Co fa- 

I mous among the Aftro- 
I nomen, and which fccms 
I to favour the Hypctheiis 
K of Copernicus, docs it 
not alfo feem to overthrow iti 

Arifi. Pray, Eudoxut, begin with giving 
me feme Idea of this Rule *. 

Eudox. They call a Square Number the 
Produft of a Number multiplied by it felf î 
a Cube the ProduÛ of a Square muitiplied by 
the firft Number ; the Square Root, a Nuih- 
ber whofc Multiplication gives the Square j 
the Cube Root, a Number, whofc Square mul- 
tiplied by the faid Number gives the Cube- 
■For example, four is the Square of two j eight 
the Cube of twoj two the Square Root of 
' four, and the Cube Root of eight. 

• See Notes to Coareriat. ai. of'». 

This 
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' • ïhls being granted 5 What is Kepler's Rule ? 
It is a Ruk, which eipreflcs the Proportion 
-that is betv/èèn the Diftances of the Planets 
from the Sun and their Revolutions \ and here 
it is: " The diftan<;es of Planets from the 
^^ Sun are to one another, as the Cube Roots 
*^ of rfie S(|ûafes of thèif Revolutions • *, * : 
Call to tnind in the firfi place the Duration of 
thofc Rtvolmions ^ The 'Nutfibers, which 
cicpre& this Dotation, being multiplied, . eveiy 
one by themfelves, fee what are fKc Cube 
Roots of the Produâs or Squares. Thèfe 
Roots exprefs the difference of the diftances.- 

For Example, i, 12, 30, exprefs thé Duià- 

ri<m of the Révolutions of the £ârth, Jnp^ 

ter and Saturn i iince in (he Hypothecs df 

Copernicus and Kepler^ the Earth complcats its 

Revolution round the Sun in a Year, Jitter 

in iZy and Saturn in 30^ qt thereabouts. 

-Multiply feparately i by i, 12 by 12, and 30 

by 3fo : you have i the Prèduâ of î by i j 

144, theProdud of 12 by 12 $ and 900, tlie 

Produâ of 30 by 30. i, 144, ^00 are the 

Squares of i^ 12, and 30. 

Wtait arc now the cubical Roots of thefc 
Squares? i ^ 5, a little more; and 10, a little 
Ids. For I, the Produft of i by i, only 
gives I 5 5 multiplied by 5 gives 15, and 25 



* Krpl.Bpit. Aftron. L 4. p* 4ff. Hift. dtVAcaA. 170 f^p. xiS. 
Mern.1716. p.ii7> 119. 

** 17 Convcrf. p. 189. T. 3. ^ 

* Sec Notes to Coavcriat. 2 1*. infra^ » 
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multiplied by 5 gives i25> a little lefs than 
1445 I o multiplied by . 1 o gives 100, and 
100 multiplied by 10 gives 1000, and confc- 
quently 900, a little more. Therefore the 
cubical Roots of i, 12, 30 arc about, i, 5> 

: lO» 

Hence, i, 5> 10, or thereabouts, expjrefs the 
Diftanccs of the Earth, Jupiter inà Saturn 
from the Sun. Thefe Diftances are as i, 5> iQ> 
or thereabouts. The Diftance of Saturn 
ffom the Sun is about 10 times as great as 
;that of . the Earth 5 the diftance of Jupiter y 
5. times 5 the diftance of Mars^ at leaft one 
.time 4nd an half 5 the diftance,of^^«j, about 
. 3 fourths of that of the Earth ; the Diftance 
' of M^cury a third ^ . Is the Diftance of the 
; Earth froni the Sun j 3 Millions of Leagues *? 
. That of 4SW/«r« will \y^l^sx times 33 Millions 
^of Leagues^ a little lefs, or about joo Millions 
iOi Leagues 5 that of Jupiter y 5 times 3 3 Mil- 
lions of Leagues, or 165 Millions of Le^ue^ 
ere. 

I Arfjt* I thick! underftand the famous 
Rule. 

Eudox. They pretend that this l^ule is con- 
firmed by eleven Planets, whofe diftances, in 
regard of a common Center^ and Révolu* 
tions round about this Center, are known 
immediately even by Obfervation, Thefe 
eleven Planets are Mercury and Venus, the 

• Kcpl. Epit. Aftron. p. /^ff. 

* i4Converr. Vol. 3. 
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four Satellites of Jupiter y and five of Sa^ 
turn^. 

Atift. You feetn, Eudoxus^ to make ufe of 
Kepler s Rjilc in a Dcfignof combating the 
Syftem of Copernicus 5 but does it not con-^ 
firm the fam^ \ It cannot overturn the Syftem 
of Tychoy .without confirming that of Coper-^ 
nicus : now it overturns,, or at leaft feems to 
oyertmn that of Tycko. . : The Rule is falfe, ot 
the Syftem is falfe : it isfalfe, I fay, or the^ 
Syftem is falfe, if in this Syftem it afcribes ta 
the Sun and Moon a proportion of Diftance 
^froiQ the Earth incomparably lefs than it really 
is i but it gives lUch a Proportion. For ac- 
cording to Tychoy the Moon and Sun turn- 
round .the Earth, the Moon in one Month, : 
and the Sun in twelve. The cuibicàl Roots of 
the Squares of i and 12. being i, and a Jit*» 
tie more than 5, the diftances of the Mobn and 
Siui from the Earth ought to be, according to 
Kepler's Rule, as z and.5> or thertabouts ;: 
wherefore the Sun would only be about five 
times farther diftant from the Earth than the 
Moon : but this Proportion of diftance is iâ« 
comparably lefs than the real Proportion 5 fincc 
the MoQn has one degree of Parallax, and the 
Sun has at moft 10, according to the moft sl^il-' . 
ful Aftronomers. Therefore Kepler's Rule, 
if one fuppoft; it true, confirms the Syftom 
of Copernicus^ 

* Hift. cld'Acad. 1 707. p. 1 1 8, 1 1 jr. 

R 2 . Eudoxl 
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Eudêx. And for my part, I fay; that fiipu 
pofing it true, and that the Circles of the Plai- 
ricts have the Sun foe their common Center^ 
as in the Hypothefis of CopemicuSy the Laws 
of Phjficks are thereby deftroycdr For ac- 
QOcding to this Ruiie, the t^eal Velocities of 
Pfanets will always be greater^ proportionally 
asi the Planets fhalL be nearer the Center or the 
Sun.. Thcfc Velocities, will anj&ircr to the 
Roots of the reciprocal Diftances* The reid 
Velocities of the Planets will dindnifli propor- 
tionally as the Planets (hall be farther diftanf. 
Their Velocities wiil be about the half kfs than 
tkeir diftances. For example, a FlanM four 
times Êin&er diftant from the Sun than àno- 
thsr^ will have two times lefs Velocity. 

A$ç/t- The Planets efi&âually dimiâlfh in 
real Velocity, In pcqiortjon* as they are diftant 
from the Sim^, Mercury makes his Revo- 
IjHtlon round the Sun ini almoft 3 Months, and 
is ^out three times peater the Sun than the 
Earth ; cdnfequently the Sarth ought to com- 
pleat its Revolution round the Sun in 9 Months, 
in order -to equalthe Velocity of Mtrcurf. It 
only eompleats it in iz, therefore it has lefs 
real Velocity^ The fame is the Cafe with 
Vienus. And the fame thing is obferved in 
the fubaltern Planets^ that is in the four Satd- 
litiâs of Jupiter and five of Saturn^ whofe Di- 
fiances from a common Center we immedi* 
ately perceive. Wcfce the fame Planet augment 

' M. Caffiai, du Progrès de I* Aft. p. }6. 



Conv. XVI. fffÇ o p E R N I c u s. 245 

111 Velocity in proportion as it approaches to it$ 
Perihelion, or on the contrary. Docs the Sun 
approach his Périgcon ? We fee hts Veloci- 
ty augment more than ^ his Diameter $ and 
confcqucntly the Augmentation of Velocity 
is net à fimplc Appearance caufed by a grcatr 
cr Proximity. Therefore there muft4>e fopie- 
thing real in it $ and if thcEarth move^ it real- 
ly moves tnbre fwiftly, when it is nearer the 
Sun. Therefore the Planets have fo much 
the more Velocity, the lefs diftant they arc 
ftotiV th {$ Luminary . 

Eudo^. 'tlàs being gtanted 5 a Syftem, in 
which the inferiour Planets ought to come 
out of their Spheres, pafsofF toward the Ex- 
tremities of the Vortex, and make the fupc- 
rteur PfanetS to defcend into their Place, is a 
Syftem which has no foundation : But this is 
what ought to happen in the Hypothcfis of 
Copernicus. The inferiour Planets having 
more Velocity, have a greater central or cen- 
trifugal Force, in order to pafs off toward the 
Extremities of the Vortex. 

Atijf. The excefs of Velocity, which is in 
the inferiour Planets, does ^not give them a 
greater centrai Force than that of the fuperiour 
Planets, if the fuperiour Planets have an ex- 
cefs of Mafs or Solidity, greater than this ex- 
cefs of Velocity 5 fince the Motion, and con* 
fequently the centrifugal Force, is equaUy 
meafuted both by the Mafs, Solidity, andVe- 

R 3 locity. 
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locity ^ and a Body larger or morcfolid, has 
leis Surface iti regard of . its Mais ^^, has its 
Force kfs diftributed^ and unites the more of 
it for the producing of the fame effeft. Now '' 
the fuperiour Planets may have aqi. excefs of 
Mais or Solidity, greater than the excefs of 
yclocity, which is in.thf.infcriour'Pianets. 

Eudox. But the Earth is almoftpf f;hefan:^ 
bulk as Venus; an4 that of Mars is at leaft 
feven or eight times le($ tjiap that of the Earth, 
or of Venus. How then can the Earth have more 
Mafs or Solidity, more central Force tlian Ve- 
nus 5 2LïiàiMarSy more than the- Earth ^ 

jîri/i. Neither the equality nor excels of 
Bulk -makes the equality or excefs of SoJÛdity 
or Maf^. The Earth niay be more ÂaaHy and 
folid than /^7/«j, tho'itis nearly of the fame 
Piameter. Mars it felf may be more vûzSf 
tand folid than the Earth, tho' it is muchfmaller. 
We may fay that il//^rjr exceeds Venus and the 
Earth in Solidity, in proportion as its Velocity, 
or excefs of Diftançe from the Sun, affords it 
ïefs centrifugal Force, . We may fay as much 
of every part of the Fluid, which coxnpofes 
ïhe fphcrical Surface in which Mars moves. 

Eudopc. The Sun muft be in the Center of 
the Vortex 5 the Matter, which occurs toward 
the Center, muft be the fineft and moft agita- 
ted Matter of the Vortex 5 and it muft always 

• 7 Convwf. Vol. I. 
?8 ConvcjCVol. JJ* 

be- 
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become more and more dcnfe towoKl the ex- 
tremities. But haw caft that bfe? A, Volume^ 
of this more fubtile and agitatsd Matter,, would 
have more centrifugal . îorce, than an ecjual 
Volume of tglobulous Matter^ and which one 
fuppofedmpre condenfed^ finceit \K(ouldhave 
more Velocity, and as much Mafs in efFeâ ; 
for therjb is no vacuity. ^ 

jirij^. Two equal Voluoies, the one of fir 
net Matter, and the other, of Matter more 
compaâ and folid, have an çqual nq^ibcr of 
determinate parts. Nevçrthelef^ that whqfe 
Matter is more folid> may have more central 
Force, even- with lefs Velocity > bccaufe its 
i^orce being lefs diftributed, lefs diffipated, or 
more united, contributes more to produce thp 
fame efied» Divide a fmall JBali into a great 
quantity of Particles^: thefe Particles havç 
all tc^ether Içfs eiEcacy to remove from tho 
fame Center, than they had formerly when 
united in the fame folidMafs ^ becaufe former- 
ly all their Forces confpired to the fame cfFeâ i 
and after diyifion, they not only dired their 
Aâion towards different parts, to the left, to 
the right, upwards, and downwards $ but 
they have befides more Surface in proportion to 
their Mafs. Therefore the fineft and moft agi- 
tated parts of the Vortex, ought not to havs 
a greater central Force than the others. 

Eudox. But, AfiftuSj whence can this ex- 
ccfs of Velocity proceed in thofe Circles pf 

R 4 ctherial 
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ctbcrial Matter^ in proportion as they approach 
to the Sun ? ^ . • V ; 

Arift. From the Aftîôn of thc^Sun itfcif 
upcMithcm, whidr^'^uglit tfo abate m propor- 
tion as itpaffcs into the tipper ariii îirgér Cir- 
cles, and is comihiinïcfatfacl to a^rçât number 
of parts.- -' - " . 

^Eudox. I don't at all ;fee upon thpfe princi- 
ples what can determinéthç Planets to cut the 
Jpclîptick at different Angles. How can the 
Otbits oF Mercury malcç with tkèEcIîpticfc 
gn Angle of fix Eh^grfces,' the Cff cle of l*^«jr 
an Angle of three Degrees and an half, that of 
Jkfiirj an Angle of 1 Degree 50 Minutées, and 
that of Saturn an Angle of 2 Degrés 5 o Mi- 
nutes-*. 

jirtft. Different Btwts^ ♦ and jdiflfcrent folid 
Bodies being abandoned to the Çiirfçrit c>f a 
Rivet/ receive ftpnt itr pireftions wliich cut 
éhc middle of thé River at various Angles, ac- 
cording as the Bodies prefent to thC: Current 
different Figures, more or lefs unequal Parts, 
different Situations, br as Brooks or Torrents 
enter into the Riyc^ with divers 'Direâions. 
May not one fay as much of the* Planets, ear- 
ned in the ctherialMatter ? 
• Eudox. But if the Equator of thcStin, or 
Hie great Circle which it defcribcs in revolving 
upon its own Axis, makes with thé Eçlipiick 

* M. Villeinot. p. ifo. 

* Sec Notes to Convert i^./upra, and 2 1. îit/r4« 

an 
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an Angle of fcven Degrees and au half, oi 
thereabouts, as fornc skilful AÔronomer^ 
have obferved *, the Planets carried in the 
Suh*$ Vortex, • pu^ht I think to defcribe Ôr^ 
4>its parallel to the. Sun's Equaçoî-, and all of 
ffidn to make' with the Eçliptick the fame 

Angle. 

' 2^ijf. The différence of Figure in different 
Planets, the dlflT^rence of Solidity in the 
jparts of die ûthc Planet, and different Situ- 
ations in regard of the Current of etherial 
Matter, may determine it to give them IM- 
regions, which are not parallel to the Sun's 
Equator, bué which carry tlie Earth through the 
Ecliptick, and make the Ecliptick to be cut by 
the other Planets ; as the difference of Figure^ 
Solidity, and Situation in divers Boats, deter- 
mine the Cuirrent of the River to give thcni 
difficrent Direftions, fome parallel to the Axis 
of the River, and other j varioufly inclined to 
this' Axis. ' ^ 

Bu4ox. Do you believe then, Ariftus^ riiat 
a Body as big as the Earth can naturally turti 
found the Sun \ '' 

Afifin Jupiter and Saturny 1000 times 
bigger than the Earth, inccflantly turn round 
thé Sun i why may not the Earth turn round 
after the fame manner Ï 

Eiêdox. Thofe who arc under the Equator 
would make 9000 Leagues every day, with- 

* father Schciner. J.M. CalTmi, Dccouv. dcla Lum. céli &c. 
p. 17. Rec. d'Obferv. paries McfT. dc I'Acad. 

out 
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out being fenftble of itj by . turning round * up^ 
on the Axis of the Earth. 

Ariji. We make 100 Leagues in 24 hours 
aboard a Veflcl, without beings fenfible of it $ 
why might we not infenfibly. make 90oq 
Leagues with the Earth? As theAtmofpherc 
would turn round as fwiftly as the Earth, this 
Revolution would not caufe apy change ia the 
fyesy and would be perfeâly imperceptible. . • 

Eudox. Turning one s (elf roundabout foe 
ibme few Moments, dazzles one \ and would 
iiot turning rpivnd 9Q00 Leagues in twenty 
four hours caufe any dazzling T * 

jirijt. When one turns one's fclf rapidly 
about) new Objcfts ftrike the Eyes ev<ry mo» 
ment j the fucceffive, quick and repeated 
ââion of thofe Objeâs upon the Senfes, caufes 
therein fome changes, dazzlings« The Di« 
redion which; the Animal Spirits have acqui-^ 
red» fubfifis for fome time after one has ceafed 
to turn round s and hence everything feems 
flill to turn round about you« .But one may 
make 9000 Leagues with the Earths without 
cealing to fee the fame Objeàs, 'lind without 
any change, any alteration being made in the 
Scnfcs. 

Eudox. At Icaft the Weftern Mountains 
would appear to be elevated, or to afccnd every 
inftant. 

Arifi. To afccnd with refpeâ: to us, is to 
approach our Zenith. Now the Weftern 
Mountains would not approach our Zenith, 

fmcc 
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dace it would advance toward the Eaft propor* 
tionally as wc our fclves advanc'd toward the 
Cune part ; the Zenith is moveable. It is al- 
ways the moft. elevated Point, which is direâ- 
ly over our heads. And this fecnis to me fuf- 
ficient for flicwing that the HypotheHs of C0- 
permcus may be fiipfotted as an Hypotheiis ; 
at leaft it is what they lay in favour of this Hy- 



Eudox. It is ingenious. It explains the 
Ffaamomcna (^ Nature, at leaft the mo(t part 
of tfactn. Neverthelels, notwithflanding the 
biais 1 fee y<Hi have towards it; "J believe you 
will adhere to thcHypothefîs of Tjcho a little 
changed, as vcU a»I/ in our nut Convcrfation. 



Con- 
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Upon the Syfiem of Tyc hq^ 



gieatXiioic, Iwhidi ithej» 
inaàcxheiEaitHdc&i&bc iii 
the Sjrflub câ CefatmictOi, 
fcightjuts iyiw. Yog aie 
afraid to expofe yoiu fclf 
to the making fo much way in fo little time. 

Eudûx. The enormous way which one 
makes in fo fly^st a tiraç jp this Hypothejl^, 
does not at all alafin mfi i w4 bdides, I 
fhoul^ nouake it as fpeedily «s yaii. BtK a^Syftem 
which appears more copfors^^le to the Serip- 
ture *, and which 4t the tee tû»c is recon- 
cUed 

* As the CeftnuM S|ftein it dcmaitArably tnif, all tlie RjC- 
inarks we (hall rubjoin to this Coavcrlatiaii, w what ft^wi 
frarathèlcarnedDr.ywbsC/'irilr. It » crident, ûyt be, fiom t 
cuHbry View of the Old and New TeAamrnt, that they are 
MifceUaocou) Books, containing great variety of Things, and 
taking in a large compaû of Time i fame parts of which are 
Hiftory, others writ in a Poetical Style, and others Prophetical ! 
But the'Defigo of them all is profeffcdly n> recommend the 
Praûice of [rue Religion and Virtue. It ii with this View 
therefore that we are lo underftand any ExprcCTiDn contained in 
them. This Method we naturally take with lefpeâ to all other 
Book* 
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dkd with the printi^al VhxaotadM of l^â^ 
tutc, dught to plcafc itc btttcrl Notsr, i . The 

BooksJ No ode reads à TAattfe of P^iMbphji, Imt k «jcj^è^ 
to find tîhat thet'erms mentioned there, beuied in a Phtlo£>!^ 
p^iàd Seniè ; and accordin^y be' aii^ays vpprtbgaâi them fo. 
But if in foch a Tisattiiè. theui ihoiâd kuidmMf it brought id' 
fomething upon a difierent Sub)eâ,.ai^d definribed according to^ 
the Vulgat wayof Q)éaldà|;, Without ahji; regard to ftnlûfijfmcAl 
Truth j he would not' pi^eteiid to éi^pkHn fuch an occaffiohaT 
Difiroorlè in the ûnae manner as he <iid thib féft of the Bbokr 
Aâd thé like holds true with regard to the àcriptores. They are 
ji6b Books of Metaph)riicks and Phi)o(b^y, defigh'd to enter'^ 
tain Men's CuriofitY with nice Snèculttioi^i but^ they are Books; 
of Religion and Morâdity, calculated 'for the reflation: of Mens; 
Behaviour «id Praâice. And becauiè no Latigùagé abounds with' 
Words ftffici^t to exprefsthe^artictiUK of att Sbientes» there*** 
fore fbme of them muu oecelTariiy br ofbd in difierent SÎeiliês ai 
tKejr itkte to dt AfrtntStibje^. The' comnlon Feople, in thoic'' 
tilings they are coh^efiiintab6ttt,' ana fiàfëotoaBMi totafcéiîètida^ 
of, expreu things as they appear to the Seniès,aild not as whtft m: 
ftfidhief^ and reality they ztc ; which is (ufficientforthepurpo- 
ies of Ldfb. But whoever ^Jtroilkleiiq^iré into thO'Trnth of -^ch 
Tilings, and examine the Foundation of focli Afrpear^nces^ ' 
muft exprefs himfclf very differently, therefore there muft be 
both a vulg^trzaÀfhilôftfmcMlv^^ywtxptef&ùgxbeÈaàt^M^ 
which Whoever coofoums or milqppHes,. itniiittliadyJncMdtt<jea' 
idnuinerable Ab&rdities. Thefe Diâinâions h^vç place in the 
foremetitioned Books; ïuid tlbie not attedding to tlieie ITifiinâions, 
Jiasrendered many thing! thâredttérly uhinttili^blei andothers 
contrary to Faâ and Experience. For waiit of iuxcskling herecd^^ 
iome F^rlboshave laboured under inextricable t^mculties how to 
retfofidle ibme of theteoft dcrtain' TiMths m t/th ttatM SyAem* 
of the World, ^chas t{)« Motion oftNeEasthnnd th^like, witii 
tfie R'epreièntation made of them ip Scripture ; Whereas upoa, 
tkh fingle Sut>|)ofitton, that the Scrif^tû^e is a Bbok of UwiitUy» 
and not of Fml^fifhf, it ought to be very esEkâ in conforming' 
afl its Words and Exprei&ons to the moral or nllficM Sen& of 
them; but the other being fo^ign to* this Subgeu, and only oc« 
cafiooaHyintrodaced, there is no lîèbà'of Âéh acturacy id toera, 
but they mMjf fafely, nay it would be abfiird if they (hould not, be 
delivered according to the vulgar acceptation of Words» a^ itot 
being at all intended to inform Men^ in thofe Matters,. Every 
DiSculty upon this account immediately vaniflics. BtjfU'z 
Df^ttres, vol. a. p. y;, (jrc 
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Syftcm oîTjcbûf which fixcslthc Earth, ^4 
ipakes all the Luminaries toj revolve fpimd^ 
it, feems more conformable to Scripture; ^' God^ 
** fays the Scripture *, has fix^d the vaft Body 
<5 of the Eaith; fd that it ftiall hot be ftaken.. 
*«Thc Sui^rifes and fetsi and returns to the 
^^ Place whence he came^ in the fame Place 
** he rifcs again. He takes his Courfe toward 
*f the South, and turns toward the North f .*' 
2; In this Syftem wc fee the Caufes of the 
principal Phaenomcna. The diurnal Motion 
of the Sun, from Eaft to Weft, makes the 
Daysi his Revolution from Weft to Eaft, ac- 
cording to the Order of the Signs of the Zo-^ 
diackj makes the Years : his fiicceffive Po/i- 
tionsin Aries^ Cancer y Librdy and Capricorn^ 
make thje different Seafonsj the Exccntricity 
of the Circles of the Planets makes their Apo- 
geon and Perigcon 5 the fpiral Lines of the 
fupcnbur Planets, and the Revolutions of the 
inferiour round the Sun, make the Diredlions, 
Stations, and Rétrogradations. The Planets 
frtuated in the upper part (4^) of their Epicy- 
cles are direft, fince then one fees them ad- 
vance from Weft to Eaft, Pig. 28. In the in- 
feriour part (^), they are retrograde? then 
they come from the Eaft toward the Weft. 
While they afccnd (r) or defcend (^/), you 
fay that they are ftationary s bécaufe being 

then in a part of their Circle, almoft parallel 

♦ . -.,,■• 

* Pf.91. ver. I. 

t Ecclefiaft. chap.t* vcr.j. 

to 
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to the vifual Ray> their Motion is impeccep^ 
tible. 

The DireâionSy Stations, and ^ Rttrograda- 
tipns of the . inferiour Planets^ and a great 
number of other Phasnomena, are . explained 
as in the Syftem of Copernicus. Therefore 
Ï chlife to hold by the Syftem of Tychoy ef- 
pecially if they ch^ange fome Circumft^nces^ 
jn ijiis Hypothefis/ the Sun carries along bpth 
the inferiour and fuperiour Planets, while ihc 
Earth remains immoveable between thtofc 
Planets. 

. ^r^. . Philofophy fuffers a little in feeing 
the Earth immoveable in this Situation. How 
is it that the Imprellion, which pafles firom 
the Sun into the inferiour Planets, as far as 
the fuperiour Planets^ is not communicated 
.to the Earth, being free and placed in the 
.middle? 

Eudox. The Impreffion of the Sun's Revo- 
lution may either be extended to the Earth, 
or to the fuperiour Planets; and one may fay, 
that they are moved by the Impreflion, which 
they received at firft from the Author of Na- 
ture, who preferves this Impreflion. 

Arift. But can it be that a Liquid, which 
contains the Moon, Sun and Planets, fhould 
turn round the Earth, without the Earth's 
turning round ? , 

Gudox. Oftentimes the fuperiour part of 
the Atmofphere runs from Weft to Eaft, with- 
out its Aâion defcending to the Earth 5 iîncc 

wc 
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wc often fee Clouds ftrongly elevated ad- 
vance rapidly toward the Eaft, while we fee 
the inferiour Clouds very quiet. Therefore 
it is not heceffâry , that the turning round of 
d Liquid infinitely diftant from us> fhould be 
communicated fo far as to the Earth. 

Arift. At lead, the Luminaries would have 
two ôppo(tte Motions at à tinié> the one from 
Eaft to Weft, and the other irom Weft to 
£aft. 

Eudox. I. The one is a common Motion, 
the other proper i and two Motions of this 
kind are not incompatible. One walks from 
the Eaft toward the Weft, upon a Vcffel car- 
tied from the Weft toward the Eaft. 2. Thofc 
two Motions of the Luniinaries are jiot di- 
reâly oppolîtè j f&ce they cut one another, 
making an Angle of 23 Degrees and an half. 
But I itt^ Arijjtus^ I may fay what I will, 
the Simplicity of Copernicus^ and a certain 
Air of Novelty, affeft you. For my part, I 
will fay of the Sim, as T>avid did, « He 
*' comes ftînth full of ardour to run his race 
*' like a Giant. He proceeds from one end 
*^ of the Heaven, and arrives at the other*.** 

jiriji. 1 will glory in thiriking and Ipeak- 
ing as you do. 

Eudox. Finally, ArifiuSy the Eclipfes of the 
Luminaries, and the Comets, would alfo de- 
fetve fomc particular Converfations, as I 
think. 

♦ Pf.18.7. 

Arifi. 
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jirijl. I (hall -willingly explain myfclf upon 
the EcHjIftSr and gladly hear yott apoil what 
cuncerns/Comtts. . 

' Dukes ante omnia Mufa. 

1 — ^ ' monfirent 

niefeSus fiUs varias, Lumeque labtres *. 

•Virj.I... Go»g.T.«y,«7,4i8. 
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G.ONVIRSATION XVIII. —- 

Upon Eclipfes o£ the Sun..., 

jlrifi. IHEN one has fome Idea 

1 of the Arrangement, and 
I relative Situation of the 
I Luminaries, that the Sun 
■ or the Earth is in the Center 
of the World, or of o,«.e Vortex j it is eafy to . 
comprehend,thc£ciipfcs. They call an Eclipfc, 
the fleeting BifiippçanuKe of a Luminary, 
caufedby the In^erpp&iono^ah opaque Body, 
of the Earth, orv^OTjiornp Planet. Now, as 
the Planets are fufpended above one another 
in unequal and concentric Orbits, which cut 
one another in oppofitc Points, and enclofe 
the Earth, it is natural, that from time to time 
fome of them meet in the fame vifual Rays 
■with fuperioutLunlinarJes, and deprive us of 
the Light of thofe Luminaries by their Denfity. 
Hence, the Eclipfcs of the Sun, Moon, Planets, 
bpt^i fuperiour and iiifcriour, thfcf Satellites, 
and the Stars. 

Eudox. Let us begin with the moil affcft- 
ing Eclipfes. What is it that caufcs the 
Eclipfes of the Sun with regard to us ? 

. Ariji. 



^ 
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. .^fyifii, The InterfK)fitiGn of the ^ot>n> which 
inccffantly rcvolyçs , round the Earth, as a 
SattUé3 of the Earthy and pailes between the 
Son and us. Is the. Moon diredly betweea 
U5 and the Sun ) She hides this Luminary 
from our £yes$ or^ which is the i^me things 
£ble ct(b her Shadow over us : and this is an 
Eclipse of the Sun, with re(peA, to us. Ac* 
i;ordlngly the Eclipfçs of the Sun .happen oh- 
Ij^inrithc ConjUnâîoiis, or at the New Moons ^ 
that :isi Whcû tlw Moon is int^rjJiofed between 
tKt:£a:th «id the^Sun ; and the f c^ipre an- 
f^ers to/ the Sitiiiatiî^n .of the Mooij,: with re- 
Xpoâ^ to the S<in3,,an4 our Eyç^, 

jBudâX* But why do not . Ec4ipft« of the 
'Sun hap^n tar ^1 Npw Moons ? W-ç fddom 
obftrvd above two. or: three in a Year. 

, ;ÂriJi. The Orbit: (ifl^^) of the Moon, cuts 

liw Ectipttck {at ^f) In two oppofite Points 

i^^h) Fig. 28. itiakil(ig with this Ciixlc Angles 

iof about five . Degrees *. They call thofc 

Points or Seâions, Nodes, or the Head and 

Tiail of thé Dragon. The one (:tf) of the 

•Nodes they call the aifccndiftg Node, or the 

Head rf the Dragon. The other (^), the 

^Lefccnding Node, or the Tail of the Oragon. 

The firft is the Scftion thro' which the Moon 

pafles from the South towards the North, 

-and the fécond is the Scâionr thro' which the 

Moon pailes from the North toward the 

Souths two changing Scdiotts, which move 

* 11 CovLSttL fitfru, 

S 2 from 
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from Eaft to Weft, and make a Revolution 
in 1 9 Years, or thereabouts. 

This being granted j no Eclipfe of the Sun 
ought to Jiiappen, with refpeft to us, but when 
the Moon is between us and the Sun. Mer- 
cury and Venus ^ which arc the only Planets 
befide the Moon, that can pafs between the 
Sun and us, can only hide a part of him 
from us,' which. is imperceptible, or almoft 
fo to the naked Eye. Now the Moon can 
fcarcely occur between us and the Sun more 
than two or three times in a Year. For (he 
cannot be in fuch a Pofition, but when fhc 
is- with the Sun, and under the Sun, in one 
of the Nodes, or very near. In every other 
Situation (he has too much Latitude, is too 
far diftant from the £cliptick> and confequent^ 
ly from the Sun, which never comes out of 
it, to be between this Luminary and our 
Eyes 5 and the Moon is only with the Sun in the 
Nodes twice every Year, fince the Sun, which 
employs a Year in running over the Ecliptick, 
daring all this time is only once in the Point 
{d) of this Circle, and once in the Point opr 
pofite (J?). The Moon cuts the Ecliptick 
twice every Months for it makes a Revolu- 
tion in t\ic Zodiack in a Month i but the 
Sun occurs only once in a Year in each of 
the Sea ions, or twice in the Nodes. There- 
fore infteàd of feeing Eclipfes of the Sun at 
every New Moon, they ought fcarcely to hap- 
pen twice or thrice a Year. 

Eudox. 
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Eudox* At Icaft.ilic; Sun ought, I think, 
to be cclipfed every fix Months witU refpeâ: 
to us, iincc every fix Months, or thereabouts, 
he paffes thro' one of the Points or Nodes 
in which, the Moon cuts the Ecliptick, and 
in \v^hich confequeritiy the Moon ought to 
be between the $un and us. - 

jtrifi: The Sun ought not to be eclipfcd 
with tefpeft to us, but when our Eye, the 
Moon and Sun are in the fame Line, in the 
fame vifiial Ray. Now our Eye, the Moon 
and Sun do not occur 'every fix Months in 
the fame Line, in the fame vifual Ray. Some- 
times the Sun vieaches the Node fooner than 
the Moon, or the Moon fooner than the 
Sun 5 arid as the Nodes arc changeable, the 
Sun and Moon, even when they^ encounter 
one another therein, are not always in the 
fame Situation with refpeft to usi the Sun' 
is hid in them from other Cpuntrys (r), with- 
out being with-held from our 'Eyes (^/), Fig.29. 
Therefore we ought not to fee Eclipfcs of 
the Sun every fix Months. 

Eudox. Do you fee, Ariftusy upon the 
fame Principles, the beginning and end of ifolar 
Eclipfes? ; 

Arifi. SîDlar Eclipfes begin at the wefterh 
Limb of the Sun, at leaft ordinarily, and end 
at the eaCtern. Becaufe the Moon going more 
fwiftly than the Sun, from the Weft toward 
the Eaft, fince ihe compleats her Revolution 
in l^fs than a Month, her orieat^l Lioîib bçgin? 

S J with 
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with joining an4 hidiç^ from usnhc Sun's 
occidental Limb, and only leaves bim at the 
oiiemal Limb, &> as to reilore him eaatijre tP 
our view. . , . , 

Eudoif. But the. Çafî|iç& is to explain, oa 
the iamç Principles, the Diffciiencçs of the 
folar Eclipfcs. 

Arifi. Some are partial, others total i fome 
central, others annular *. An Edipfe is par- 
tial, when the cclipfed Luminary does not 
wholly difappear, or when it prcferyes a part 
of its Light, with çe^eâ; . to tjiofc who fee 
the Eclipfe.. It is, total, when it wholly dit 
appears, or when the apparent Ûisk is wholly 
covered with Shadow- The ^clipfe is cen- 
tral, when the Center of the eclipfed Li^mi- . 
nary, the Center of |he Body which edipfe», 
the Axis of. the Shadow, and the Eye of the 
Obfervator, are found iii the fame right Line. 
l^ftly, the Edipfe is annular ^ when, the Cir- 
cumference of the edipfed Luminary remains 
ùncoyçred, and makes a -luminous Circle 
fliine' round the Bqdy which hides it, as has 
j^cen, often obfcrvisd. 

. Iij pf 4ejc to cQiTjpfcjhend thefe Differences, 
lobfervc, in the firft place, that according to 
^Ç:^f^9|Jef of Opticks "^i the J^pçarent big- 
n^J^ of the pisk-pf thp ^loo© ?Qd Sun aii- 

f^ets 
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fwcifs tf» tlwir DiÔap.c<p froia) ^ t^^ that 

it is greatci: toward tfaeu ?<Hgeon rl>an thek 
Apogeouj ;hat tit« appateot Disk of thf 
JWobn is Comcti^Ks Icfs, fqmetuncs W^gcf 
than that of the Sub. S sind that thç big^eis 
o£ the folat Eclipifc dépendis upon the appa- 
rent bignefs both of the Moon and Sun. Ifi 
a word, f • If the ^Mopn, which ought to caufc 
an Ecllpfe, were foJittle, ot fb hx çlifla^t 
from us/ tt^at {he could not be difcçfnfd, {h^ 
would caufc no Ëclipfe. Mermxy may pals 
as he- p|eafcs, below the Sun, hp. docs nqt 
in the .leaft edipÇe him to the n^kcd j^yc. 
2. Wnenevcr. onie of the Extrémités.. of thp 
appaj^ent t>iameter of tjie Sun, is. joind by 
one. Extremity of the 'apparent diameter qf 
the Moon, which j^alïes under the Sun jfrom 
Wcftt^Q Eaii, the Eclipfc begins, .^s we havp 
faidi and it ends exa^ly when tiae two Dia- 
meters arc difcngaged from one another* 

Ti^is being granted 5 i. If the apparent 
Disk of the Moon, which happens to be un- 
der the Sun, is lefs than the apparent Disk of 
the Sui^, it does not hide» it wholly from our 
Byes^ .and theEclipfe is partial, z. Eut are. 
the apparent Diameters or Disks of the Moon 
and Sun, perfeftly equal with rcfpeftto u$, 
fo that the whole Diameter of the Moon is 
between us and the Sun? The Ecliple is 
tot^i, and for one inftant only-j fince in rfiat 
cafe the Diameter of the Moon, yhich ad- 

^ iWft. 4c I'Acad. 1706. p. t ij*. 
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vanccs continually fwiftcr than the Sun from 
Weft to Eaft, entirely hides the Diameter of 
this Planet, but Tor a fingle inftant. 3. If 
the apparent Disk of the Moon is greater than 
that of the Sun, the Eclipfe is more than to- 
tal, if Ï may fo fay I and the Sun remains 
fome Moments wholly conccal'd. Some Mo- 
ments arc required, that the Extremity of the 
occidental Limb of the Moon may permit us 
to fee the occidental Limb of the Sun, in 
advancing toward the Eaft. 4. If the appa- 
rent t)iamctcr of the Sun is a little larger, 
•and the Excefs extends every way, the ^clipfc 
is annular % There remains a Circumference 
in the Sun, which is not covered, and which 
by its Splendour 'makes an obfcure Border or 
Disk of the Moon 5 becaufe the obfcure Disk 
of the Moon is not large enough to hide the 
Sun's Circumference from the Sight. 

Every central Eclipfe of the Sun is total or 
annular. For in that cafe the apparent Disk 
of the Sun is larger than that of the Moon, or 
not 5 if it is larger, the Eclipfe is annulai-, iïnce. 
it advances equally on alliidcs. If it is not 
larger, the Eclipfe is total, fince it is entirely 
hid by a Disk either larger, or at leaft equal. 
But if the Eclipfe is total or annular, it docs 
not thence follow that it is central i neither is 
it neceflary that the Center of the Sun, the 
Center of the Moon, and the Place of Ob- 
fervation fhould meet in . the fame Line, 

Without 

* Le'P, Riccioli Alinag. no^.T. i. p. 199. 1. 4. dcLuni, c. <S. 
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Without this, the Exccfe of the apparent Disk 

of the Moon may cover the whole Sun, and 

the Excefs of the apparent Disk of the Surf 

may advance on all iidcs. 

, Eudox. But in what particular Situation 

of the Moon and Sun is the Eclipfe total or 

annular? 

Arijl. If the Sun is in his Apogcon, and 
the Moon in her Pcrigcon, direàly between 
the Sun and the Obfervator, it is natural that 
the Eclipfe be total, fince in that cafe the 
apparent Diameter of the Moon is larger, 
and the apparent Diameter of the Sun IcfsJ 
If the Sun is in h^s Perigeon, and the Moon: 
in her Apogeon direftly between the Sun and 
Speftator, the Eclipfe ought naturally to be 
annulare fince then the apparent Diameter 
of the Moon is lefs, and that of the Sun 
larger. 

Eudox. One quickly conceives the Appear- 
ances of a total or annular £clipfé. But in 
1706, the 2 1 May^y and 1724, the 22 MayS 
they had two folar Eclipfes total in divers 
Parts, and more than total, fince they remain- 
ed total for fome time 5 the fécond for the 
Ipace of 2 ^ AÎlnutesi I myfelf obferv-d it. 
In thofe Eclipfes there appeared round the 
Moon a Garland of pale Light, which ftill 
grew weaker and weaker without their being 
properly annular ; the Circumference of the 

Sun's 

' Hift.dc TAcad. 1706. p. 117, 

• Ibid. 1714. p. 87. .. 
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Sun's Disk was not uncovered» the Spleii- 
dour of the Garland was much lefs than thai: 
of the fmalleft part of the Sun. Whence can 
this luminous Garland proceed î. 

Afifi^ In I<J83^ M, CajHini difcovered a 
Light which follows the Sun^ always extend- 
ed upon the Zodiackj and which only appears 
when the Sun is below the Horijson» always 
obfcur'd by the Light of thIeMoon, andwîthr 
out that almoft continually by the Twilights» 
which do not permit it to appear but when 
they arc very (hoit. Thi? Light may be caufcd 
by fbme Matter which iflqes out of the Poles 
çf the Sap> like the magpotic Vortex from 
the Poles of the £arth and LCfU^o^e» or out 
of the whpjp Globe of the Sur^> like Exha- 
lations from the Earth ^ . and» as M. Caffini 
feems to b;>vc fuppofed after eleven Years Ob- 
fcrvations*, diffufed in form of ah Atrao- 
iphere round the Sun to a certain . Difiance> 
proportionally thicker as it is nearer this Lu- 
minary, and capable of reflefting its Rays to- 
yfzxàs us> when they cannot cqme any tongcr 
dircftly to us. Now, is it not probable \ 
enough, that the luminçus Garland» which 
has been obfcrveci in total Eclipfes, is only 
a Light refledcdTby this Species of Atmo- 
ijpfherC) with which the Sua js environed? 

Eudox. However that be/ you will hot, I 
guefs, imagine to yoi\r£el£, (hat a total Eclipfe 
pf the Sun may be univerfal. 

Jrifi: 

^ Découv. de laLum.Cel. e^c. p.}. Rcc;d'ObftarV. 
• Ibid. p. 68. 
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.^yfirtfi. Thar an Edipft e^ the Sun might 
te paiverfiil, the Sh^ow of (he Moon muft 
4»ver the wholç fiatth. But tJk Shadow of 
the Mjcjott 4oef-»ot cpver the whole Earth. 
i;h)s ^dow îfflCwei:? to jhe apparent Diame- 
ters of the Moon and Sun^ and a Shadow 
)Q^ thi$ fort cflnnot cover the whole Earth 5 - 
iqi' the app4rç])t Diameter of the Sun is 
Scarcely larger fOY (pialler than that of the 
Moon, ajiid the Diameter of the Moon is 
four tioKs ffnallçr than thai: of the Earth. 
jHençe the Eclip^ which wa$ total in Eng- 
léfmf th^ 31 M fiji î7ï5>wasonlyof II ^Digits 

Eudox. During the Eclipse, the Shadow 
of the Mooo is fiieceflivcly fprcad over dif- 
jSptent Countries of the £arth> with more 
rapidity than . a -Canoon-BuUet in the Air ^ 
;Would you beUeve.it Ï 

ÂTfft. While, the Moon runs through one 
degree of it^ Orbit, the Shadow of the Moon 
|)^$ over a fpage equal to this degree dp- 
/pjU; the Earth* Now, in order to run over 
thil fpace> a Motion is roquircki more ra- 
pid thtn that of a Cannon-BuUet in the 
Air.': For a Velocity of iz degrees in a 
: Minute, or thereabouts, is required. In fhort, 
4ct i)s apply one degree of the Moon's Or- 
-l»t ftpon the Circumferenœ of the Earth; 
i;what proportion has this degree to a de* 

' ' .' '*- '. grec 
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grec of the Earth's Circumference ? The 
Circumferences of two Circles arc as two 
Rays 5 the greater Length the Rays have, the 
more they diverge i the more the Rays di- 
verge, the greater arc the Arcs of the Cir- 
cumferences contained between the Rays. 
The Ray of the Moon*s Orbit is about 60 
times as much as that of a great Circle of 
the Earth $ itnce the Semidiameter of the 
Moon's Orbit, or the Moon's Diftance from 
the Earth is about 60 Semidiameters of the 
Earth* Therefore the Moon's Orbit is about 

• 

60 times as much as the . Circumference of 
the Earth 5 therefore a Degree of the Mooô's 
Orbit is equal to about 60 Degrees of the 
Earth's Circumference 5 therefore it is equi- 
valent to about 1500 Leagues: for a Degree 
of a great terreftrial Circle is equal to 2 ^ 
Leagues, and 60 Degrees multiplied by 25 
Leagues afford 1500 Leagues. But the Moon 
runs through one Degree of her Orbit in 
:^bout two Hours, fince fhe runs through 13 
every day. Therefore, her Shadow in tWo 
Hours, or in the fpacc of 120 Minutes, runs 
over about 60 Degrees upon the Earth, and 
confequently about 1500 Leagues. It has 
therefore a Velocity of almoft ïi Leagues in 
a Minute 5 for 120 Minutes multiplied by 12 
Ifcagucs, or 120 times 12 Leagues makc^ al- 
moft 1500. Now a Cannon-Ball has only a 
Velocity of about three Leagues in a Minute, 
as we learn from Expcj:ieneci therefore the 

Motioa 
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Motion of the Moon's Shadow upon the Earth 
îj^jïÇ)fe ïajW than thaf d^ à C«(rnwi-Batl in 
thêÀir* 

Éudox. Laftly, when after a" total Eclipfc 
the Sun begins tp appear again, the firft fmail 
Portion of the Sun, which difcovers itfcif, 
darts out â fud<fcn and very lively Splendour *, 
which feems to diffipate the whole Obfcurity, 
as I , myfelf hâve obfcrved. f 7^ '^a 

Artfi. When the Sun tiifco^crs ïiimfclf, 
the Pupil receives at firft ib ifiahy more 
Rays, the more it has been enlarged in the 
Shadow of the Eclipfe $ fincc the Pupil, which 
is contraâed in the full Light, is dilated in 
the Dark, as we have before faid, and for 
Kcafons which we have mentioned in the 
Opticks"i and the Retina is fo much the 
more fenfible of the fudden Rays, the lefs its 
Fibres were agitated. Hence probably pro- 
ceeds the Vivacity of the Light, the moment 
it begins to appear, after a total Eclipfe of 
the Sun. 

Eudox. Let us pafs, ArtfiuSy to the Eclipfes 
of the Moon. I (hall fhew the Appearances 
and Circumftances of theme The Remem- 
brance of the Eclipfe which appear'd lately % 
will bring them to mind, and I ftiall have 
the pleafure of feeing you unravel the Rea- 
fons of them. 

CoN- 

* Hift. dc TAcad. 17*4. p. 87. 
"* ao Converf. Vol, a, 
1 ■ 13 Février 1/29. 
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Conversation XIX. . ,' 
Upon the Ecliffes of fee Ho on. 

Eudox |ELL, Aùjtus., wlutis Oh 

] Eciipft: of the Moon Ï 
Arifi.' It is the want-trf" 
Light, caâfed tapOn Ibe 
Surface of the Moon (i) 
Fig. 3 1, by thcIntcrpofitiiMl of the Earth (^ 
■with its Atmoiphcrc bctWcfti- the Moon and 
the Sun (c). As the Sun -attd Moon hâve an- 
cqual Motions, aftd the Moon cuts the Eclifi- 
tick, in which theSun always is, in two Points, 
thefe two LuminâFîe-s fometimes meet toge- 
ther in the Nodes or two oppofiic Points, 
while the Earth is in the middle, in a Line 
drawn from the Sun to the Moon. In that 
■cafe, the Earth 'With' hs Atmofphcre inwrrtipts 
the Sun's Rays, hinders them from enlightening 
the Môon,as bcfofej and this is anEdipicof 
the Moon. In fhort, thcfc kinds of Eefipfes 
do not happen but at the filiU Moon, that is, 
"when the Earth is between the Moon and Sttn. 

Eudox. The Shadow of the Earth is Conic, ■' 

k IS an obfcurc Cone {def) of which the 

Earth is the Bafc, and contained between the 

Rays which come from the l-iûibs of the Siin, 

con- 
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continually approaching dne another, to graze 
upon theXiœbS'Of the tcrrcftrial Globe, left 
thttathe Sun. How does this conical Shadov/ 
convey obfcacityfio far as the Surface of the 

; \'AriJii If tllic Shadow of.theEacth, though 
cûtaiôal, %txsg^ far bçyoïKl the Mbon, it is noi: 
aftctofiMilg «hât ,if cciipfes the .Moon itfelf. 
Ht)w4he Shadow oT the Earth, extends far.bc^ 
yond the Moon. . ^ther Bicchli gives to ûm 
Shjpitffit^^dae length of about 213 Semidiàmctèrs 
of the Earth *. Aixording to M* Marddii^-^ 
peffimems' in€lj^6dus^ the Shadow of a Globe 
ttfàS/tàk in fuJlLJSisinhihîne termhiatcs at about 
liici QiameÊ€fS>of Idbe Globe.^ ; thetefbrc the 
Length of the. Eai?thts Shadow is about i ib Dia^ 
ssuétecs -of i:he: Eactlv that is/ 330 thoufand 
Leagues % audi fikrDlftaQce of the Moon from 
tfoefasth is only troor loothotufaûd Leagues at 
mofti fince rtsleaftDdftanccâoin thcEartkis 
ikxxA 5 % oft^^ Sefiii-dia«mt«s of ithc Eaith^ios 
4iiean diftajnoe 5 87 and its graatdS difianoe^a. 
Therefore/ the Shadow of tiac;£arth» ixhho' 
it is conh:al9 ought to ecUp£b |he'Mo6n. . 
^ EiêdM. NeverthoLeû the lEdîp&s bf the 
-Moon arc not always obfitrreA» .witecv the 
Moon is full. 

Afifii They <Hig^t not tpihâqppàil lAit when 
i^Mcon vA Stm are in the oppofite l^bdei, 
or near to them^ &> that the Eaith is dîreâ^Iy 

** Almag. 1. 5*. c.4. p. 294. n. 3. 

* Mem. de TAcad. 1713- p. i}. ti8. * ' * 

be- 
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between thofc two Luminaries. THefc CXu 
cumftances are neceffary, in order to the 
Earth's hindering the Rays of the Sun from 
fpreading themfelves upon the Surface of the 
jMoon. But thefe Circumftances do not hap- 
pen in all full Moons ^ fince the Sun {s) in his 
annual Revolution only paffes twice thro' the 
Nodes of the Moon ^ that is^ thro' the Points 
(ûy ^), in which the Orbit (^) of the Moon {4} 
cuts the Ecliptick {e) Fig. 32. 

Eudox. Sometimes alfo, there is no Ecliple 
of the Moon in a whole Year. 

jirift. If during a whole Year the Moon 
^nd Sun are not found at the iamc time in the 
Moon's Nodçs diametrically oppofîte 1 it is 
not furprizing that a Year paiTes without an 
Eclipfe of the Moon. But it may happen that 
during a whole Year the Moon and Sun never 
meet in the Nodes at the fame time. For when 
the Sun by his Motion from the Weft toward 
the Eaft arrives at one of the Nodes, it may 
be that the Moon> which ought to cut the£- 
cliptick in theother, has not as y et reached it, 
or has already paft it. Therefore in a whole 
Year there may be no Edipfe of the Moon. 

Eudox. When there happens one, it be- 
gins by the Eaftern Limb of this Luminary *. 

Arift. The Eclipfe of the Moon ought to 
begin by that Limb which firft plunges into the 
fhadow of the Eanh. The Eaftern Limb of 
the Moon is firft plunged into that^ iince the 

* Ric. Alniag. 1./. p. ^94. n.3. 

Moon's 
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Mdotfsïûimcrfion happens by lier moving 
ftom the Wtft toward the Eaft* This Mo* 
tion alone makes her pais thro' the Node dia-^^ 
rtictticâlly oppofitc to the Sun. Therefore 
the Édîpfe of the Moon ought to begin by 
the eaftern Limb. 

Eudo^. Sometimes the Ecîfjpfe 4s* central 
(il), Fig. 33. foinetimes total without' being 
cicihtj^al (^), tig» 3+- fometimes partial (r), 

?ig. 35. 
Afifi. Sbttictimes the Moon cuts the Eclip- 

tick in the Node, fdrtietirtfes. more or left 

near theNdde, diametritaÛy oppoitte to the 

Siui. 

When the Moon is intheNode (i*)>Fig.3 3^' 
dîametricàll/ ôpppfite, and her Center in thd 
tine, which paffcs thi^ough the Center of the' 
Earth and Sun i the Center of thé Moon \i 
m the Axis of the terrcftrial Shadow, aiidthic 
Êclipfe is central. Whrn the Moon (% 
Fig; 34. is near the Node, 'wholly plunged in- 
fo the Shadow, but' withoiit her Center be- 
ing in the Axis of the Shadow, which fur- 
founds her, the Eclipft ïS total without being 
central. When the Moon paûès' at a certain 
Diftancc frohi the Node, or from the Line, 
which runs through the oppôfîte Nodes, the 
Center of the Sun, and the Center of the 
Earth, the Globe of the Moon (r), Fig. 3 5* 
is not wholly plunged into the Shadow of 
the Earth, and the EcUpfc is partial 

Vol. III. T iW«r. 
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Mudox. Even when the EcUpfc of the Moon 
is totâl> the Moon fcarccly xver dii^pcarç 
intirely *, flic almoft always appears, more or 
lefs reddifh i much aTter the famé' mariner as. 
we faw her lately in a total Eclipfe>.the 1 3th . 
CÎ t'ebruary \. ! j ..; - 

Arifi. To explain my Sentiment upon this 
Head, Ifliall diftioçujfl),.with thç Aftfonomers 
two forts of Shadows, one ji; triie^Sh^dpw,, 
and another which they call Penumbra. \ Does 
a Place receive no fenfible Rays pf Light? 
This is a true Shadow, If it receive fomc 
fenfible.Rays, it is a Penumbra If. This be-] 
ing granted 5 if even then when the Eclipfc 
is total, the Moon happens to be in a Pe- 
numbra, flie ought naturally , to be vifible, 
and appear reddifli. But the .Moon, even 
then when the Eclipfe is totat, is in a. jPe-^ 
niimbra. For according to the Experiments; 
of M. Maraldt^ when a Globe .is expofed in 
the full Sun-fliine, the true Shadow aoes not 
extend above 15 or 1 6 Diameters, of the 
Globe \^ the reft is , a Penumbra. \ probably 
many Rays which graze upon, t^e Borders of 
the Globe, being moic,comp;:ef$'d' upon the 
iidc which is illuminated,^ than upon the part 
bfthe Shadow, ; folio w the Circumference 
of the Globe throughout fome finall Ex- 
tçnfion, much after thé fame manner as 
' ' ' " Water, 

♦ Hlft.deTAcad. 17*4. p. 90. ' 

t 17*9. 

H . Ricciolt Almag. nov. T. i . L i*. c. f . ^ ^ 

4^ Memoir, de I'Acad. I71}, p.ii8»ii9« ^ ..^ 
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W^tcr^ which encounters the Piers of a 
Bridge, and take a diredion in order to their 
proceolin^ to be re-united at fome diftance 
in the Sliadow, ÛU1 narrower, ^f . to render 
thernfelves perceptible therein, or to render it 
lefs dark. Therefore the true Shadow pf the 
£arth projeâs itfelf but about 15 or 16 ter- 
reftriai Diameters, that is about 45 or 48 
thoufand leagues. The Moon is about 45 
thoufand Leagues farther diftant, and the re^ 
of the Shadow is a Penumbra. Therefore 
the Moon edipfed is in a Penumbra^ and 
that fo much the brighter, becaufe the Rays, 
which pafs through the Atmofphere, proceed 
from all Parts with different Direâions, caufed 
by. Refraâions, to augment its Splendour* 
Therefore the Moon herfel^ in a total Eclipfe 
bught to be vifîble^ as dbe is ^ 

. Eudox^ But according to the Experiments 
of M. Maraldiy the Penumbra of opaque and 
round Bodies is furrounded with a Rii^g oè 
i true Shadow \ Probably becaufe the iCays 
turned afide to produce the Penumbra, are 
not fucceeded by others. This being grant- 
ed i in the beginning, and at the end of an 
Eclipfe, the Borders of the Moon ougiit^tobô 
more obfcure, itnce they would be in a true 

Shadow s and on the contrary they are there-^ 
by more luminous. 

• Scheiner. Riccioli. T.i. l.f. c.f. p.jod* 
' Mem. derAcad«i7ij. p.iii«o*^. 
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Afifi. May not the Rays, which îpafi thro* 
the tcrreftrial Atmolphere, cfifitf ate this an- 
nular Shadow, and make a hitnltioQs Shadow 
to be fecn npon the Limbs of the Moofl. In 
Ihort, the Limbs of the Moon Ottght to. an- 
fwcr to the Extremities of the Atmofjrhcrc j 
and thcfc Extremities being côhipcrfed of Air 
not fogrofi, and of Vapours not ïbwndens'd, 
permit a greater number of Rays to )pa6, 
which arc difFufed upon the Lirhbs of the 
Moon. \ 

Eudox. The Moon imirdy feciipfed ap- 
pears fometimes brighter, Ibmctimes more c«r- 
fcure, 

Arijl. That is, becaufc flic is htimcrfed 
fometimes more, fometimes \tk into the 
Penumbra, and ^fwers to thc'Pvts of the 
Atmofphcre of unequal Dcnflty. 

Eudox. Wc fee the Moon in an Edipfe, 
fuccefBvely affume different Colours. 

Arijt. The* Atniofpherc bteing unequally 
charged with Vapours and Exhalations, or 
charged with différent Vapours, and different 
Exhalations in divers Parts, the Rays which 
pais entirely thorough it, fince it is no where 
impenetrable to the Light, and come to fsdl 
upoh the Moon, arc fometimes more, fome- 
times lefs abundant $ fome of them more^ 
fome lefs broken \ more or lefs feparated, 
more or lefs direded by Refraftion toward 
the Axis of the Shadow^ and of the Penumbra. 

Now, 
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NpWji tl\cfç Piffcrcnççs ape fo many Sources 
of dîfferçnf Colours *• 

Eudox. In the famç Eclipfc, the Moon be- 
ing fççn from diflfcrent Parts at the fame 
time, fçejns to h^vç différent degrees of Qb- 
fturûy, 4iffcrçn|: Colours, as happened in th« 
Eclipfc of the 2 3 d December 1703, pbfcrvcd 
at jiftei^ Avi^jtany ?pd Marfiilks^ f . 

Jir^. It is probable, that different Exhala- 
tions ox Vapours, which ^o not cçafc to be 
uneoually diffijfed in the Atmofpherc, altho' 
the Sealon be very fair, caufe thofe different 
-^ppcar^iiçes in divert Parts at the fame time. 
In fliôrt^ thofe different Exhalations, and Va- 
ppurs^ ^re likç Glaffes unequally thjck, and 
divcrfely dyed," thorough which the fame Ob- 
jçé^ appears differeAt. 

Euaox. '3ut how comes it that during the 
Eclipfc, the Moon fometimes difappears in a 
clear and ferene Heaven *, before the time 
of fetting, before the Twilight can make her 
difappear? How comes it, that being iq a 
Penumbra, Ihe difappears with refped to oiic 
place, without difappearing in regard of an- 
other, or that (he difappears with reipçd to 
them at different times, as l^iappened in the 
Eclipfc of the 23d oi December 17Ô3 ? . 

'* RiccioH, T. i. I.4. c.d. p. 101. n. 11. l.f. c.f. p. 308, 
Tiaim. Aftron. 1. 8. Traft. 3. n. 3. S. 3. Bift. de I'Acad. 1704. 
p,oi, 
t Hift.del'Acad. 1704. p. 5-9. 

^ RiccioU^T. I. 1/f. c,j. p.30|r. n.13. 1.4. p.ioft, Sckcio.- 
19 Qiiqaif. n. 16. K|ift. de TAcad. 1 704. p. fp. 

T 3 4rift' 
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Arift. Probably, bccaufe in thcfe Cîrcum^* 
ftances the intcrpofed Vapours flopping or 
breaking the dircft or refleûed Rays, after an . 
extraordinary manner, only leave the JVioon, 
with rcfpeft to thofe who lofc fight of her, 
the Colours of the liquid Ground which 
bears hef. 

Eudox. According to the Sentiment of Fa- 
ther Riccioli % if the Moon be beyond the 
place {a)y where the Rays broken by the At» 
mofphere, crofs one another, and in the true 
Shadow of the Atmofphere, Fig. 3 6. fhe muft 
in that cafe difappear. However that be» the 
Duration of the Eclipfes of the Moon is or- 
dinarily greater than that of the Eclipfçs çf 
the Sun. 

Arift. The Duration of the Eclipfes of the 
Moon depends upon the Diameter of the Earth, 
which caufes thcpi. . By the fame reafbn, the 
Duration of folar Eclipfes depends ^upon the 
Diameter of the Moon. Now the Diameter 
of the Sun is mucti greater than t:hat of the 
Moon. The Diameter of the Moon is aboi^t 
800 Leagues, and that of the Earth abpvit 
3000: whence the Duration of the Éçlipfeç 
of the Moon, is <>rdin9rily greater than thofç 
of the Eclipfes of the Siin. ' 

By the (ame Principje, the. Eclipfes of the 
Moon ate inor^ frequ^rht than folar Eclipfes. 
As the Diameter of the Earth is rnqjch greater 
than that of the Moon^ the Earth ought oftner 

to 
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to hide the Sun from the Moon, than the 
Moon to bide, the Su,n from the Earth. 

Eudoxl Eclipfcs of the Moon are fome- 
times of two Hours, fomctimcs three, and the 
lohgeft about four. The iongeft are central 
Eclipfes, which ' happen when the Sun and 
Moon are in their Apogea. 

Arift^ When the Moon has lefs velocity, 
and has 'het' Center in the Axis of a larger 
Shadow, the Duration of the Eclipfe ought 
to be longer. But when the Eclipfe is <:en- 
tral, and the Sun and Moon are in their 
Apogea, the Moon has lefs velocity, bccaufc 
flic IS farther diftant from the Center of her 
Vortex.. She has her Center in the Axis of 
the Shadow, itnce we Tuppofe the Eclipfe 
central i and the Shadow is larger, for the 
Diameter of the Shadow is fo much the 
larger, the farther diftant the Sun is from the 
Earth. In (hort, if we bring a luminous 
Body near a Ball, greater than the Ball itfel^ 
the Shadow of it is conical and lefs. The 
more we remove the luminous Body from 
the Ball, the more the Diameter of the Sha;* 
dow increafes. The Shadow ^ augments pro- 
portionally as the Rays, which come from the 
Extremities of the Sun to graze upon the 
Earth, approach nearer to two parallel Lines 5 
and the farther diftant the Sun is, the more they 
approach to two parallel Lines i and the niorc 
the Angle which they make dimiiïifhes. There- 
fore the Iongeft Çclipfes of the- Moon opght 

T 4 ÏO 
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to happen, when they are central, and the 
Sun and Moon are in their Apogea. 

Eudox. But when the Eclipfe happens in 
the Moon's Perigeon, the Moon is found ia 
a greater Diameter of Shadow, iînçe the Shar 
dow of the Moon is conical. Therefore the 
Eclipfe ought to be of longer Duration* 

jîriji. If the Moon in that cafe runs over 
a larger Diameter of Shadow, flie has more 
Velocity, being nearer the Center of her Vor-- 
tex i and this excefs of Velocity prevails over 
the excefs of Diameter. 

Eudox. The Edipfes of the Moon are of 
ufe for knowing the Longitudes or piftances, 
both northern and weftern. 

jiriji. The Moon being eclipfed, lofes her 
Light in effeâ, ftnce fhe has no proper Light, 
Wherefore the Eclipfe begins and ends at the 
fame time, with xtG^zQc to the whole Hemi* 
fphere, which jtees the Sur&ce of the Moon. 
This being granted^ whenever 1 know what 
Hour it was in an eafiern or weftern Part 
when the Ê<:lipfe began to appear, I know 
the DiÛance from our Meridian, to that Placr^ 
Eor example, was it mid-night in any eafiern . 
Place, and only ten at night here? The Sun 
is two Hours fooner in the Meridian of that 
Country than in ours $ . he come^ from thence ' 
to us in two Hour&. Now in two Hours the 
Sun runs over, 30 degrees of (he Earth, iince 
in 24 Hours he runs over 36©. Therefore J 
the Lpugitadc pf the cafternPlace> which wç 

fpcak 



^eak of,, or ip Dilhncc from, our .Meridian, 
IS 30 degrees. I miiltipiy the Leagues of pnç 
terrcfirial degree by 30, and the Frodu£Î 1$ 
the Longitude^ vthidil was feeking. 

Endûx. A very rare Event, and which fceni? 
,to overturn yAur Principles^ is^ that the Mpoa 
is eclipsed fometimes in the Sun's Prefcnçe]^ 
when thefe two Luminaries appear near thç 
Horizon *. Tbcfe horizontal Eclipfes have 
been icen in divers Ages. They had fcen of 
them at leaft in the time of Tlinj *. Xhcf 
faw another the 1 7th of July 1 5 90, at 7#- 
ifinge *. A third was fecn at Tarafion tixc 
3Qth oi November i6^%. And a fourth m 
the Ifland of Qorganèj the i6th of June 
1666K 

, Jùifi. The yiooti and Sun are not in that 
cafe both aâually above the Horizon, but the 
Reô:adion which elevates Objçâs^ as we have 
faid S elevating xhofe Lumindries, at leaft onç 
of them, namely the Sun (d)^ Fig. 37. more 
than they are really elevated, makes them 
both to appear at the fame time above the Ho- 
rizon {bed). By the fame Principle^ thole 
who are above the inferiour Horizon {e fg)^ 
may fee them there at the fame time. 

Eudox. Finally, the ficlipfes of the other 
Planets, of the Satellites, aii4 of the fixt Stars,, 

^^ happen 

t Mem. de l'Acad.1711. p. 234. 

* Pliny, T.I. L». c.14. 

^ Kcpl.Aftrdfl.Opt.p. 136. Riccioli^T. I. l.f. c.f. p. 3 07. 

^ De PEciip. horiz.de Loae^id Juin 1 6(^^, J.desS^av. p.^it^. 

1 10 Converf. Vol. i. 
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happen according to the famé Principles; and 
the Knowledge of the Difference of the times 
when thcfc Eclipfes, Specially, ttiofc of the 
Satellites oï Jupiter, which happen very oftcn> 
are feen from divers Parts, .makes us know 
the Difference or Diftance bf Meridians, and 
confequently the Longitudes pf divers Cli- 
mates. If two Obfervators fee the f^e Emptr 
fion of the fourth Satellite of Jupiter î fupr 
pofe from two different Places they fee this 
Satellite come out of the Shadow of its pri- 
mary Planet j fuppofe it be midrnight in one 
of theft Placçs, and two ppurs after mid-night 
in the other ; this will be more cafterly by 
30 degrees. 

Comets are celeflial Bodies, which more 
feliiom appear. Accordingly they are probably 
left known. 

^rijl. You will favour me upon this Head 
with what fccms moft probable to you j and 
I fhaU be fatisflcd. 



ÇON^ 
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Conversation XX. 
t^to» Com ets. 

^r^. RAY, EudoxuSf what arc 

the Appearances of Co- ; 

mets Î What. Reality is 

there in thofe Phaenomcna > 

What are the Caufcs of 

their Appearances Ï Have People reafon to 

be alarm'd at the fight of a Comet, notwith- 

ftanding the Difcourfes of Philofophers? 

Ettaox. They obferve in the Heaven from 
time to time new Stars, as it were, or rather 
new Planets, fnrrounded with a fort of At- 
inofphere, fometimes lefs, fomctimcs more 
bright, fometimes fmaller, fometimes greater, 
carried towards divers Points of the Heavens, 
with Differences of Velocity and Elevation j 
^nd this is what they call Comets*. Father 
Riccioli 

* The COmeti lêein ta be tbe moll extraordiDary Appeuances 
in Nature, and to have been as yet leafl flccoiuttcd for; having 
been thought rery irregular, and fubjeâ to no certain Laws. 
But from later Obfervations. and more ftria Enquiry, even 
Thffi alfo are found to move in very regulu Curves, and to 
be fituatcd in the befi Pofition, with rejpeâ to each other ; and 
fo be of coafidnable uie. They ippear to be raj namerous j 
which 
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Riccioli talks of 154 Comets obfcrved from 
the Year 4 8 o> before the Birth of Jefus Chrift» 

to 

which Confideration alone is fufficieac to fugged: to us, thftc 
there muft'be great occaiion for them ia iiich a Syftem as this. 
They are a kind of Planets, being large and denfè Bodies» with 
very grofs Atmo^heres, and are capaUe of eniitting gcçu quan- 
tités of Vapours, as appears from the Bigneis aaid Length of 
their Tails; and they revolve about the Sun in very large EUipiib» 
of which the Sun is one of the Fpcua's. Fron» all which we may 
coUeâ: ibme of their» principal Uiès alio. The Body of the Sun 
muft neceilarily be diminidied by that vaft quantity of Light that 
IS perpetually emitted from it, and therefore in time wiUdec^y ai^d 
Hand in need of a fupply of freih Materials &r Ffwd»" Theib 
xaay be iiad from Comets: For by Obfervation we fiçd, that 
they fbmetimes approach very near the Body of the Sun, and 
CMuequently muft at lad: fall into it. For by reaioQ pf their 
prodigious Swiftoofs at th^t Tin^e, ayid the Dea&y of the Sun's 
Atmc^here, their Motion muft be fotfiewhat refitted and re- 
tarded; £fï that they wDi revolve nearer and nearer till they run 
ioto it. This may alio be promoteB by the Gravitation of other 
Comets, when they are inAfbelhi becau& they move flowefl 
in that part ot their Orbit, and coniequently will be retarded 
by fuch Attraâion, and an Alteration be produced ia tho Figure 
of their Orbs. But before they come to this, there are very 
gx)d reaibns to think that they are of great Benefit to thç 
Planets. Experience ihews us, that the water in the Sea con- 
tinually d^creaTes, gnd* the dry Ground continually encreafei 
the great quantity of Vappurs which are exhaled from thence» 
being converted into Nourifliment ibr aU kind x>f Vegetables» 
which wbeq ibey coiQe to pvtrify, arp in good meUhrc turned 
into dry ]&arth> & that by this means 9 great part of the Liquid 
is deftroyed : All which Defeâs ^re probably luppUçd from the 
Taib of Comets : For thdh cooiifting chietty othck Vapours» 
and Reading thçmiièlves to an immense Diftance thro^^ |;he 
heavenly Spaces, may fall by their own Gravity into the Atmo- 
ipkeres of the Planets, and there be conden^. and turne4 into 
Water and other Subftances. To this we may add, that the 
fineft and mo(l ij>irituôus p^rt of our Air^ which is the moft 
fubtle, and the belt, aqd is necef&ry to prefçrve Life in every 
Thing, may with good reafbn be thought to proceed chiefly 
from the Comets. And from all thefe things put together, it 
U manifeft why the Comets s^re not, ^kp the Planets, confined 
to the ZoUacIji^ but cut the Ecijptick at aU Angles^ aqd ^ovp 

freely 
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to the Year i^ï»*. Since that time manjt 
have been feen^ namtlyin 16^2,1 (Sis 5, 1682^ 
iffS^, î699> rroa, i70tf,e''*'. 

in a Comet vne may diftinguifh the Body,' 
«he Atmofphere, the Degree of Light, the 
Bignefêy Direction, Latitude, Vetodty, and 
Êtcvatioft of the Comet. 
' When one obferves â Comet («a), Fig. 38. 
one remarks. theteih a Light (^, more lively 
diaii that of the Atmofphere . (^), which fur- 
rounds it, but vcty fmall in^ comparifon <À 
this Atmo(J>het6| > aiid this is probably the 
Body of the Cotnct. 

The Atmofphere which futrounds it in 
fortn of Hdr, and feems fometimes io follow 
it hi form of a Tail, is a S^tfciès of luminous 
Clottd, Itill d^inifhing in ^plendout toWair(l$ 
tlib Borders *, and ttanfparent eviirn in that pate 
where it is Atoft condensed 'and thick, fmce 
ôoê ifees thé 'fi^t Stars thorough it ^ 

The light and apparent Bignefs of Comets 
kxt fometimes like thofe of a fmall t:loudeci 
Star % fometimes like thofe of Ju^ter, We 

freely tbfo' every pat of tlieHeatcft^ «iftJ^dult ^iMi thinfu» it 
^ createftDilhace from the Sun, and move isoft flowly» tbqr 
mignt alfb be at the greateft DiAance from eack other» aad* w 
diftorb one another as little as poffible by their mutoàl Attsac^ 
tion. Dr.JohaCiarke'/ Sirmms n/BoykV Xi^. Vol. 1. p^nf. 

* Almag. 1.8. f.i. c.3. , 

t Hift. de TAcad, i;ro8; p. 104. M» i/Oy; f*m^ M^i/t].* 

p. Iff. 190- 

* Hift. de I'Ac. i yotf . p. 104. 

* Ibid. 1713. M, p.iyyi»9o. 
f Ibid, 1706. p.ia^ 
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have fccn- through a Gla^, fays VLrC^^f,^ 
Comets whofc Difcus \i^îis ,as Big, pure and 
èlcar as that of J^nj^/V^r. Such was the fé- 
cond Comet of 1665, and that of 1682 ^ 
Tjicho had fecn (bme much like tticm. in, % 5 8i> 
and 1 5 90 ^. Sometimes Comets appear like, 
a great Stari fuch was that which appeared 
in the Months oi February zniM4rch 170:^ ^, 
obfervcd at the Mouth of a River of Miffîffîpi 
in America y by M. /^ Suew. Seneca J^eaks 
of a Comet as big as the Sun*. . 

Comets have different Diredions in thçir 
Motions. Some come frottl^cï^ft to Weft, as 
the fécond of 1702 \ Otjfiersxpme from 
Korth to South, as thofç of iei89,,ànd 1699 5 
or from South tq North, as. thofc of 1472^ 
and 155(5 ^ That of 1707 inpy'd almoftdir 
redly from South to North, from Pole to 
Pole 5 but about the tXi& it returned from 
North to South,, and . appeared to move ob- 
liquely from, the Weft toward the Eaffi>. 
fcomets, whicK move, from Eaff to Weft", ire 
îhorc frequent t;hàn thofe which move from 
pne Pole to another ^ ^ 

^ The Comet of 1706, might be 55 degrees 
diftant from ^thc Equator ^é 



* Mem. de PAc idpp. p. 39. 

* Taq. Aftron. 1.8. tf i. p. 3Jï. 

^ Hift. derAcad. p!^7'. M. p.xi5. 

« L.7. Nat.Qs^*^' c.if. 
^ Hiil. del'Ac»!;©:^. p;67. 170$; p. 104, 

' Ibid. 1708. p. loo. 

^ Ibid. 1708. p.98. 

^ Ibid. 1708. p. loi* 

* Ibid. 1706. p. 104. 
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; Gpmcts in their different Dlïeâicms feem 
to dcfcribe an Arc of a great Circle, whofe 
Plane paffes thr^'thc Cepter q£ the Earth". 
While thoicy which are vifibl^, -run over tho 
Af c of their Circle s we fee feveral of them 
ailment çqv^y ^from day, to^.tky, .both in 
Velocity a94: Af^^ent Big{i^s> to a certain 
degree,, like Plajict^ which àf^roach their Ber 
rigf on 5 and after :$jliat;^ duriQg an equal time 
diniiniOi eq^iall jr ^ ii^ Velocity apd . apparent Big**' 
neis, like ^hncts which renu^e , from thçii; 
Ferigeons and continue and xliminifh aftec 
tW manpçF J^ntil they diîCappc^ entirely ^ 
In 1 70«, M. Ça/^f^i wrote pf f\^ Comets fincte 
f 5.8 05 which after their 6ril Appearance had 
çpfitinually aug^pted in appareftt Vdoeity 
-^; Bignefe5:;butjvm times, the 

(horteft of which had been tenDays, and the 

Jlpi^ft43%:.. i.-l , . 

... There i$ a. Point therefore: it| which Co^ 
jnets appca^r^^iggçâ:;t and their Motion fecms 
to have t^ic^gpcatpft Vclpciiy.;: Thdr Mo- 
tion is equal,: oi?;:almpft cqv»l,^ at equal dlr 
fiance from this Point, both on the onefidi^ 
.and the other, as was remarked in the Co« 
met of 1698^ J and this Poim is call'd the 
Pcrigcon of the Comet. The Coqiet of 1 7 2 3 , 
had the làll day of its Appearance only a 6oth 

PVt 

" Mem.de I'Ac. 1^99. p. 36; lyotf. M. p.92. 

" Ibid. 1714. p. 376. 

^ Hift. de I'Ac. 1708.^ p. loi. 

' Mcm.dc l*Ac. ii^99.' p. 37. 
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fçax. of tlie SiiotiâW, whkb'K HiÉl hâ\^ iizd 
î« ks Pcrigcoftt. 

l^inally, thè Elev^idU oÇ ill Gdmets î^ tioe 
ito âme, fuicc ac^rdkig «é^th« Ob&tvïtiôas 
tff Afteoncfitiers^ fiMti« 6f t!i!e!M; Às^e i cctiàxt 
fiiûlsûit 'pèàtm d» finâlkp, aiMt others have 
«KMie dt iiU- > Th«^ gaVi fet degree pi one tô 
a ConMt <si' t4Tx> N(4tk:h pkdecf k fct ^tîmç^ 
Acarëf ttM Eluth' ikân the Mdpnij itnçe t&é 
Mooii imimSf^^iHoKyatûRc dé^eé'ôf Parailïùf. 
S<K tbcfSt fiitîitigt^s d&hdéftcai yftty ftà* 
bftWc. Thd Cé>iSttet ^ tftè Month of J^^iï 
ï70i, a|jpe»rtîtÉ>K€.jM«ri«/i* 610 bave anào^ 



ParaAtax ôf t J Minettes/ Whid^ givts 
It â dfftance-^dm the Eairth: abouti iS'^e tiniâ 
gré«cr than fJiat of the Moon *. The Çdtnét 
of i70:f had only «w6 Se<»fMs: of Pâiallâùt^ïft 
Moft '^. That \*ihkhf was d&f<*ved the feë<5h^ 
of March f the famcYeari had^no pdcceptâbîè 
Patôllàac '\ This- being gf anted j Comctsî at 
ieafta gtëat> duiÉbet of tbé<â>. ëa^iitot be Ibfi 
«l:evated, oi: fcaïéë!^ Ids clîivatièd; than J^^B', 
the laft Plàhetjn which thcy^d* arty Pàiàli 
lax; a Pat&naS^ I^fây> d^kUlNf -enough to bé 
verified*. ^ "thc'f are riot zh&vt the fixt Stàrs^? 
fittce the fijtt SHàïs a^e ecUpsTd by them. Tlitc 
jCoMet ôiifK)^ îiid a Star "1 yiiCafflni placed 
..■■•■. • . • --^ - . •- • -the 

** 'Mem.de I'Acad. 1715. p.ijr4. 
^ Hift.del*Acad.i7o». p.d8. 
^ Mem.de l'Aoaé. 170& p.^jQ; 

• Ibid. I70X. p. 10». 

• Ibid. 1699. P«39« 
« Ibid. 170^. p.9f, 
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the Comets of 1652, and 1680, between the 
Circles of Venus and MarSy above the Pa- 
rallax which he thought he found in theni\ 
Thefe are the Appearances of Comets 5 what, 
is there of reality in them ï 

Ariji. I fancy I perceive it in the true Ex- 
planation of their Phxnomcna. 

Eudox. Do you believe that they are Ex- 
halations of the Earth kindled in thisimmenfe 
Liquid, in which the Luminaries fwim, for- 
tuitous and fleeting Produâions > 

Arifi. That is not probable 5 why ? i . Some- 
times the Exhalations of the Earth would af^ 
cend, at leaft to the diftance of 1 5000 Leagues» 
as in the Comet of 1472, if it is true that 
it had fix degrees of Farallax> fince the Moon^ 
which has only one, is about 90 or 100 
thoufand Leagues diftant. Sometimes the 
Exhalations of the Earth would be found 
at the diflance of about 500000 Leagues, 
as in the Comet of the Month of Aprtl 
1702, which appeared to have 13' of Pa- 
rallax, or to be five times more elevated 
than the Moon $ fometimes the Exhalations 
of the Earth would be elevated to an incon- 
ceiveable diftance; feeing there are Comets^ 
vhich have no Parallax, as the firft of 1702, 
and yet Mars has one. But it is no way pto- 
bable that the Exhalations of the Earth are 
elevated to fo prodigious a difiance. There*» 
fore, à'c. . 1. 

7 Mem. del- Acad. 1699. f.7A« 

Vol. in. U 
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i. Wc fee Comers, whofc Difcus is as 
round and clear as that of Jupiter ^ fuch as 
that of 1 68 1 i other Comets, as big as a large 
Star, and without any Parallax, fuch as that 
of March 1702. Thefc Comets, in order to 
appear fo perceptibly at fo prodigious a di- 
ftance, ought, I think, to have a Globe as 
great as that of the Earth at leaft, ^^^Yy how 
fhould the Earth furnifli fo many Globes of 
inflammable Marter, as big as itfelf ? 

Upon the fame Principles, Comets ate not 
Exhalations that iffiic out of Planets. 

3. Finally, we fee Comets augment at the 
fame time, both in velocity and bignefs, fomc- 
timts" xluring 10 days only, fometimes during 
more than 40 5 and after that, to diminifh in 
velocity and bignefs, in the fame ràtiû. Now, 
did this perfeâ: Conformity of thefe apparent 
Augmentations and Diminutions happen ih 
kindled Exhalations, in fortuitous and fleet- 
ing Produâiions, inflamed fuddenly, and by 
chance i the kindled Produftions would fuc- 
cefl[ively increafe and diminifli in bignefs : 
but for all that, they would neither increafe 
nor (Aîmtiiifli in velocity, as they do. They 
ought . to take the Direftion of the Vortex, 
^nd Vet ^ they often have contrary ones. Ih 
beïèg • l^hdled, they v/ould become more 
tarer 'being more rare, they would more eafi- 
ÎV obey the Direftion of the Fluid, in which 
lîieyfloat: and yet oft times the more they 
appear to be iiiflamcd> and to increafe in 

Splendour 
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SpléndQur and Çignefs, the more fwiftly they 
move againft thc.Diredion of this fluid» as 
the fécond of 1702. Therefore Comets arc 
not fleeting and inflamed Froduâîions. Im 
fhort> they fend forth no Rays, as Bodies or- 
dinarily do which lliinc of themfclvcs : and 
would forfuitous and fleeting Fianties appear 
to the Eye three, four, and foihetiqics fix 
Months > 

Eudox. What then are Comets ? 

Arifi. \t is probable that Comets arc- fedrd^' 
. durable Bodies, as old as the World ^ Planers, 
which have only one part of their. Coiirfe or 
Circle within the reach of our View. For 
in a word, is we have already pifov'd. Comets 
are not Exhalations, fortuitous and fleeting 
Fires, fuddcnly kindled in this vaft Liquid^ 
in which we fee them. Therefore, ^À • 

EudoM* If .Comets are regular Bodies> or 
whofe Cour fe is regular, as they have only a fo- 
rcignLight, fince they do not twinkle, and their 
Atmofp^re has différent Figures, dilfeient Af- 
peûs, according to their Situation withrcfpeCt 
to the Sun, they mufl he folid Bodies, JPlanets. 
Now, Comets are probably regular Bodies» 
fuch whofe Courfe is regulated ; for it is pro- 
bable, that .they have their Returns, or that 
they appear again after a certain time, .à cer- 
tain number of Years. If we find that a 
Comet has at one , and the fan^e fifflc both 
the fame Nodes in the Ecliptick, and the 
fame Inclination to the Eel jptiçk,' and »the 

U z - . ifame 
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fame degrees of apparent Velocity, which 
have been obfcrvcd in a Comet feen formerly, 
one may judge with great probability, that 
this is the fame Comet. We do not find, fays 
M* Cajjini "^y that two Planets agree in thefe 
three principal things. Now all thefe Con- 
formities were found between the Comet of 
1 5 77, and that of 1680. They found the 
fanie relation almoft between the Comet of 
1652, and that of 1 69 8 *. Therefore 'tis pro- 
bable, that Comets are regular Bodies, folid 
Bodies, Planets. 

Thus they fufficicntly forefee the Courfc 
of a Comet, after having obfervcd it two or 
three times ^ as M. Caffini did, particularly 
in the Year 1 664, and 1 6 8 1 . And if we have 
been feveral Days together without being able 
to difcern it, we know to what part of the 
Heaven the Glafs muft be direâed, in order 
to find this Luminary '. Since the time of 
Ariftotle there have been Philofophers, who 
have given this kind of Phxnbmena regular 
returns*. 

Arift. But, EudoxuSy our Bufinefs is to 
reconcile the Appearances of Comets with 
Phyficks, upon this Hypothefis. We fee Co- 
mets augment in the fame time, both in ve- 
locity and apparent bignefs, and after that to 

diminilh 

^' Mem» de I'Acad; 1600. p.4t< 

* IWd. 

^ Ibid. 1701. p. 1x8. 

* Ibki. 170(5. p, loi*. 
t Ibid, 1701. p. 108* 
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diminifh in the fame time> both in bignefs 
and velocity. How fhall we explain this Phaj- 
nomcnon ? 

Eudox. Let us fuppofe, with M. Cafflni^ 
that a Comet {d\ defcribes a great Circle (^), 
cxcentrick to the Earth (r), fo that it does 
not contain it, and whofe inférieur part, which 
prolonged, would cut the Center of the Earth, 
is vifible, while the fuperiour part proceeds 
to lofe itfelf in the Heavens. The Point {4) 
of the inferiour part, neareft the Earth, is 
the Perigeon of the Comet. Let us now con- 
ceive the inferiour part of the Circle divided 
into equal Arcs. To all thefe Divisons let 
us draw right Lines from the Center of the 
Earth, or from the Eye of the Obfcrvator. 
Thefe ftrait Lines will make unequal Angles, 
the equal Arcs contained between thefe Lines 
being unequally inclin d to thefe Lines, fomc 
more, and others lefs. The Angles will be 
(b much the greater, as they are nearer to 
the Perigeon [d\ or to the Perpendicular {e) 
drawn from the Center of the Earth to the 
Center of the Orbit, Fig. 39. For the Arcs 
being more parallel to the Horizon, will ren- 
der thofe Lines more diverging 5 and confe- 
quently the Arcs will appear fo much the 
greater, the nearer they are to the Perigeon» 
fince they will be fcen under greater An- 
gles. 

Arifi. This being granted} \. A Comet, 
which deicends towards the Perigeop;» oupht; 

Us tor 
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to iitcreâfè in apparent bigncfs, becàuTe it ap- 
proaches to the Earth. 2. A Comet which 
dcfcends ought likewife to increafe in apparent 
Velocity, if proportionally as it dcfcends, it de-^ 
fcribcs in equal times Arcs fenfibly greater : 
but in equal fpaccs of time it dcfc'ribes Atcs 
ienfibly greater; fihce it approaches to the 
Pèrîgeon, and the Arcs appear fo much the 
greater, the nearer they are to the Pèrigeon. 
By "the Fame Principles, a Comet ought to 
dirtiinilh in apparent bignefs and velocity, pro- 
portionally as it removes from the Perigeon, 
iince It continually removes from the Earth, 
in de'fcribing Arcs fenfibly fmalter in equal 
Ipaccs of time. Therefore this Phenomenon 
inày be reconciled with Phyficks. 

In fliort, the nearer t^he Arcs arc to the Pè- 
rîgeon, the more diftinCtly arc the part's of 
thofc Arcs difcerned, being fecn by ttiorc di-r 
ftind'Rays. The farther diftant the Arts arc 
from the Perigcon, the lefs diftiridly arc the 
parts of thofe Arcs fe'en, becaufe the Arcs 
becoming fenfibly, or almoftTehiibly perpen- 
dicular to the Bye, the Rays which come 
from every one of their parts to ^the tyc, pe- 
netrate, as it were, one another, and, arc 
confounded in fome nieafure, Vithout ma»^ 
ï:ing ilifFerent Imprelfions upon the Retina, 
Wherefore, whçn a Comet runs through the 
Arcsj^ which ?re farther diftant, the Eye doe? 
jiof difçern at all, or lefs difcerns it? Pafi 
^es from PW ?9im Pf tfeç prb|t:j to at^- 
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other; the nearer the Comet afqpioaehcs the 
Perigeon, the better the Eye difcerns its 
Paflagcs from pnc Point to another: now, 
the more we difcern the Points of the Or- 
bit ran through in a certain tine, ti^c more 
velocity the Body feems to have, which runs 
through diem 5 fince the apparent velocity 
is meafured by the fpate fenfibly run through. 
Thcjj^fore the Coinet <aight to encrcare in 
apparent velocity and bignefs as £ar is the 
"Perigcon, and after that by a contrary j:ea- 
Ton to diminifh both in apparent vclacity and 
bignels. 

Eudox. But fometimes Comets caiiy ,dimi- 
niih in. bignefs and velocity after, their fiifk 
Appearance. 

Arifi. That is, bccaufe they have ^ot 
heen perceived before .they w.cre in Jhcir 
Perigeon i becaufe the Clouds, Twilights, or 
Rays .of the Sun ^hcing too near^ iiindered 
them froin appearing* 

Eudox: At leaft in the beginning lofitheir 
firft Appearance, we ought, I think, ifome- 
times to fee in them the iame bigiiiers . and 
velocity, wnich they have when they xeafp 
to be vifibles fince they are at theiipme di- 
fian^e from the Perigeon 5 aiid this: .i& what 
M. de la Hire fays has never been feen.;.. 

jirJ^. Probably bcicaufe .Cortiejs; iay/ rcai- 
Ion of Clouds, Twilights, Proximity:; jofithc 
Sun, or Inadvertency of Aftronomers, have 

U 4 never 
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never appcar'd the firft moment that their 
diftance permitted their being feen. 

Eudox. Comets have no Radiation» or 
Scintillation. 

jirift. Bettufe they are folid Bodies» which 
have only a borrowed Light, too much wcak- 
ned by Reflexion to fend forth Rays at fo 
great a diftance, 

Eudox. Neverthelefs the whole Dijt of 
the Comet appears always enlightened. 

^Arift. Becaufe the whole Disk, which faces 
us, is always enlightened by the Rays of the 
Sun, on the account of its great Elevation. 

Eudox. But why do Comets, or at. leaf): 
fpme ofthem, appear only two, three, four 
or fix Months at moft, in so or 40 Years, 
iince they are Planets whofe whole inferlour 
Disk faces us at the fame time it faces the 
Sun? 

Arift. z. Probably becaufe their Circle is 
immenfe, and they are only vifible in the 
inferiour part of their Circle. 2. Clouds, 
Twilights, and their Proximity to the Sun, 
may often hinder their return^from being 
perceived. 

But pray, EudoxuSy what can give Comets 
direûions from Pole to Pole, and alfo from 
Eaft to Wefl, contrary to the Torrent * of 
the Vortex, in which the Planets are carried, 

and force them to follow thofe Direâions ï 

* 

* 9te Npttt ConyerC XV. fi$fr». 
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Eudox. Currents which iffiic out of other 
Vortices, or the Impetuofity of other Vortices^ 
and other Stars, may, I think, give them both 
thofe Direftions, and force them to follow: 
them, without any fenfible Diminution of 
Motion. Befides, the Satellites oï Jupiter and 
Saturn^ when they are retrograde, or in the 
inferiour part of their Circles, are carried againft 
the Diredion of the general Vortex by their 
particular Forces, or by thofe of their proper 
Vortex. May not Comets, by the fame Princi» 
pic, feenqi tp (je carried for fonie time contrary 
to the Torrent of the Vortex of the Planets ? 
The Inipetuofity which precipitates them into 
this Fluid, ferves to preferve their contrary 
Direâion ; after that they afcend again, meet* 
ing with lefs Obftacle in the fuperiour part 
of their Circles, Hence toward the end of 
their Appearance we fee them often turn 
afide toward the £aft. In a word, it is pro- 
bable that many Comets which have no Pa- 
rallax, are above Saturn itfelf, in irregular 
Currents, caufei by the Vicinity of divers 
Vortices $ and thence proceed the different 
Diredions which arfc Obfervcd in different 
Comets. 

Arift. It naturally follows from our Con- 
verfation, - that we ought not to be alarm'd at 
the fight of Comets, as People were in for* 
ttier tîmes i fince we have prov'd Comets to 
t>e re^ul^ Bpdie^, Fiaaets. 
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Eiidox. " While the Heavens were little ob- 
** ferved, Comets were rare, fays M . de Fan-' 
*' tenelle ^ and only thofe were feen which 
** were very viltble i whofc Wgnefs and figure, 
** joined to their rarenefe, ftruck a Terrour 
*' in all Places. At prefent, while the Eyes 
** of a great number of skilful Aftroliomers 
^ are always open' to explore all the Corners 
•^ of the Heavens, Comets become common, 
^ and Perfons grow familiar to them, 6> as 
<* to call them Planets." Sir IfMC Newt&n's 
Syftem feems naturally to prefent itfelf, and 

dcfcrves fomc Attention. 

» 
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Coî^tEkBATI&M XXI. 

•Upon Sh- Isaac Ne-wtonV Syfiem* ■ 

^udox. KRULY, Ariftus, we have 

g taken too much pains to 
Î give to Planets and Cotnets 
\ dircftions approv'd by ^hi- 
lofophy. Had we not done 
belter to have begun with annihilating thiç 
Vaft Fluid, in which they make the Lumina^ 
ries fwim ï The Planets would have room! 
enough in an immenfe Vacuum. The Planets 
and Comets fufpended by the Hand of the 
Creator in the Vacuum, and placed, thoTe iâ ■ 
different Citclcs round thé fame Center, and 
(he'fe in exccnfrick Circles, unequal and difr 
ferently direûed, would peaceably make theic 
Revolutions j no Ôbftàcle would trouble them, 
nor difquiet Philofophers. Comets needed 
only to follow their firft Direâiion, and wan- 
der without any Irregularity, fome toward 
the Eaft or Wçll, apd bfhçrs Northward ok 
Southward- ' 

Ar'tft, "jhis'Syftem would be commodious 
ÇQpii^ti} àp air pf Noyeltjr would recom- 
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mend it \ perhaps it would want nothing but 
a Jittic more Probability and Truth. 

Eudox. Notwithftanding, this Hypothcfis is 
true, according to Sir Ifaac Newton ; and this 
great Man did not queftion but that there 
were imaginary Spaces in the World itfelf *. 
Neither the fubtile Matter, nor the etherial 
Matter, with which M. T^efcartes made Hea- 
ven and Earth to be over-flowed, could be 
digefted by this famous Englifhman y and far 
from looking upon this fine Matter as the 
Soul of the World, he thought it only pro- 
per to caufe a general Stagnation in the Uni- 
verfc. Thus he gives it no quarter, and con- 
cludes with rejefting it entirely. 

jirifi. I fhould not fufpeft Sir Ifaac New- 
ton to have allowed himfelf to be furprized, 
by a fecret pleafure of eftablifhing a Syftçm 
upon thç Ruins of a famous Hypothecs. The 
Authority of fo great ^ Name is to be rç- 
fycGtcdi and he deferves the Honour which 
Unj^land did him, and itfçlf, by honouring 
Learning in a learned Man, But Authority, 
I muft own, does not feem here wholly con- 
fonant with Philofophy. Allow me to de- 
clare my Sentiments upon this Matter. 

The Laws of Nature obferved upon the 
Earth, feem to mç to be obferved in the 
Heavens, which are within reach of our 
Senfes. This Uniformity in fo great a piece 
of Workmanfliip, is worthy both of the Wif- 
dpm and Simplicity of its Author j it bear» 

thé 

* See Notes Converf. j. Vol. i. 
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the Iraprcffion of his Attributes. Hence, wc 
fee, for example, that which fpreads Dark- 
nefs and Light over the Earth, alfo fpreads 
Light and Darknefs over the Heaven and 
Planets. Now upon the Earth, a Body nnioved 
circularly, w^encyer it is at liberty, or is not 
^etain'd by fome external Matter, defcribes a 
right Line, which removes it from the Cen- 
ter of its Motion. A Stone thrown out * 
of a Sling becomes vifible to the Eye 5 if 
the Stone preferved its circular Motion, 
it would be a prodigious thing, a Miracle. 
This being granted; here is the Reafoning 
which prefents itfelf to my Mind. 

Planets and Comets have always a circular 
Motion i this is agreed on. But if the Space, 
in which thofe Luminaries make their Revo- 
lutions, were void, they ought long ago, in- 
ftead of moving circularly, to have defcribe4 
right Lines towards the Region of the fixt 
Stars i lince among Bodies, which are within 
reach of our Senfes, a Body which moves 
round, paffcs off by a right Line *, wjienever 

it 

* It \t now apparent firomthemoft exaâ Ohfe-vaticMis of the 
Pfaxnomena of the celeftial Motions, that they are £o placed in 
the moft free and open Spaces» as to revolre about certain Cen- 
ters, by a Force compounded of Qrémjuy^ and a prpjeMi M$tum 
I» ftrmght Lines, which were imprei&d upon them by God at 
the Beginning $ viK. the larger Planets about the Sun» and the 
Satellites or Moons about their own Planets : this may be explained 
in a few words. 

Beo^ufe all Matter gravitates towards all Matter, in a certaitt 
Proportion to the Quantity and Diftance (CwfhNatn dmmfii». 
XV. Vol. I.) And becau&. the Body .of the Sun is much birger 

thaa 
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if is at liberty, or is not flx)pt by the rc^fiûana 
of foene external matter j the Luminaries 
ought )ong ago, at the rate of their Motion, 
to have wandered among the fix'd Stars» or 
rather to have fcrved for Nourifhment to 
fome Stars which would have fwallowed them 

Eudopi. Oh! have a care, Ariftusy the 
Gravity whii:h gives the Planets a continual 
tendency toward the Center of their Motion, 
retains them in their Orbits, and hinders them 
from going afide, notwithftanding the liberty 
they would be at, of fo doing in a Vacuum- 
Therefore Gravity is a wonderûil means of 

explaining 

than all the Planets put together i it is m^nifeft that if all the 
Planots were at reft m their proper Places, they would by their 
own QraiHty be ^^pd imQij into tb^ $yn. 

Now becaufe the CaCe was i;h^s* a^nd all the Plants inyuitaatf 
towalrds theSun, God imprefTed upon them a frojeSile Motion 
kk fir tight ÏJm^i^> in ÛLch a manner as to be perpetually puUai 
ft^m tbe& ftrai^ht Unps, and kepc fropi âyiog o& frpm their 
Orbs by Gravitation, aqd at the fame timç to be perpetually urged 
en by that fiui^tàîlé Mitkn, left they (hould falUnto thtfSun by the 
force of theU: Grt^ritation ; fo that by i;heft two Forces adbiqg cogf^ 
ther, they muft necefOtrily be carried in fbme curved Line about 
the Sun I juft as a Stone turned about in a Sling, bybeiqg perpe* 
toally hindred by the String from flying o£f, all the while that it 
«lde«fQnrs to r^dade from the Center by its projeétile Motion, 
de&Hbei a Circle. If the frtjiMo Velocity be fo exaâly ad* 
jnfted to the gtrafdtatmg Force, as to balance sach othcar in fuch 
a manner that the Planet (hall neither approach nearer to, nor 
fCOKle fitfther from the Sun ; in this Cuiè, the Planet w^ dt* 
facibe an exaâ Ciide about the Sun. And k appears by Obfir- 
Mdon» that in the Revolutions of the Planets about the Sun, 
and the Satellites about the Planets, that the Squares of their 
fiBRodtcal Times are as the Cubes of their l^ftances^ therefore 
the frtYitattiig Force bv which they are retained in their Orbs» 
bnvery whore rodprocaUy as. the Square of their Diftances« 

And 
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explaining the Revolutions of Comets and 
Planets, without the help of etherial Matter. 

j4rijt. But, EudoxuSy if Gravity continu- 
ally gives Planets a tendency which direds 
then^ toward the Center of their Revolution, 
what hinders them from uniting with it, while 
betwixt them and this Center there is nothing 
at moft but a Vacuity ^here Sight is loft, an 
immenfe nothing ? The Inhabitants placed by 
fine, fertile, and bold Imaginations, in the 
Moon, Jupiter t, and Mars^ would pro- 
bably have longfince come to honour us with 
a vilit. Or rather they would have been, as 

well 

And the fame holds true, if they are moved in any Conick 
Seélion ; becaafè there \s fhch an affinhy between a Circle and 
thelè Seâions J and a Circle may be made to pais into an EUipfii» 
and an £llfplis into a Parabola, and a Parabola into an Hyperbola* 

And becaufe the Motion of a Planet is retarded as it recedes 
from the Son, and accelerated as it approaches towards the Sun, 
the Planet always difiribis equal Areas in equal Timfj. 

This is the Nature of the Motion of all the Planets, as well 
the primary Planets about the Sun, as the Moons or Satellites about 
their own Planets i except that they are moved in £llipfës not 
much different from Circles. 

But the projeâile Motion may be Co very quick, that tbe 
Ellipiis, in which the Planet is carried, may become of a very 
great Length, and very excentrick : and a Planet moving in fuco 
an Orb is called a C«i»«r. 

Nay, the projeâdle Motion naay polTibly be Co -much quicker 
Aill,' that the Planet -may be carried in a Parabola, {b as never to 
return again j but we do not know of any fuch Motion in Na- 
ture. 

Upon tbefe Prtncipie^, the illuftnous Sa Ififoc-^kwteeh m his 
wonderful Book of the Mathematical principles rf, FMù/ifAf, 
hzs explained the true Syftem of the World, and (hewn thetniç 
and adequate Caufes of all the Cdeftial Motions» almpft hcfoad 
the Genius of a Man. Clarke's Rohault, Vol. 11. p. 74, {^. 

f Riccioli Almag. T. i. I.4. c. 2. p. 187. Huygen» Entreticni 
fur la pluralité desMondes, par M. de FomencUe. 
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well as wc, a prey to the devouring Flames of 
the Sun. 

Eudox. May we not fuppofe that the Stars 
atfirft receiv'd two Diredions, the one pcr- 
pendicular, which carries them toward the 
Center of their Revolutipn ; and the other 
Horizontal^ which removes them from it \ 
and that in order to comply with the two Di- 
redions,. they chofe to defcribe a Circle ? 

Arifi. On this Supppoiition, the Planets at 
firft ought to have defcribed a Diagonal, a 
right Line 5 as a Billiard-Ball, which upon a 
free Plane receives two Impreffions in order 
to defcribe a Square, defcribes a Diagonal, a 
right Line $ that it may comply with both 
Impreflions : and a right Line would naturally 
enough carry a Planet into fome fix'd Star, 
which would confume and reduce it to Powder. 

But pray, Eudoxus^ whence would the 
Gravity * of Planets arife in a Vacuum > 

* Should 

* Gravity or the Wdght of Bodies is not any accidental 
Eflfèâ of Motion, or of any very fiibtile Matter, but an original 
and general Law of all Matter impreiTed upon it by God, and 
maintained in it perpetually by fbme efficient Power, which pene- 
trates the folid Subftanceof it$ for Gravity never is in proportion 
to the Superficies of Bodies, or of any Corpuicles, but always 
CO the ÙM quantity of them. Whererare we oueht no more 
to enquire how Bodies gravitate» than how Bodies began firft to 
be moved. 

Hence it fbllowa» that there is really a Vacuum in Nature» and 
that it is much the grea^ft part. For iince Gravity is an uni* 
verûl Aftdioo of Matter, if we fuppoie the World to be fuO, 
it would fi»llow, that all Bodies would be equally heavy: Which 
isfcrjablard. 
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Should it be from the nature itfelf of IB^odies i 
But Bodies, which in their natural eftate are . 
only a Portion of modiiiled Matter, have of 
themfelves ilo efficacy, no force, no bia(s to 
one Direâion more than another; they are 
çioft indifferent. Thus whenever you give 
them a Diredion, you fee them follow it ex- 
aâiy^ until fome Obftacle force them to quit 
it s and they follow it with fo much the , 
more conftahcy, the lefs the Obf^inacy is 
with which the Obftade reftfts. Should it 
be from the motion; ftroke, 6r impulfion 
of fome foreign Body i But in the Vacu- 
um, there is no fuperiour Body, which could 
drive inferibiir Bodies tbwards their Center; 
Should it be predfeiy from the Will of 
God i But it is hot the Will of God that 
the Bodies, which furround us, defcend to-* 
, wards thdr Center, unlefs the Stroke and 
Impulfion of a foreign Body be fome way 
concerned in it. . A polilhcd Marble conti^ 

nuc$ 

This being laid down for the Nature o€ Gf arity i it will folf 
low, that the Planets, if they have once imprefs'd upon thent 
by God» themoftfimple projeâile Motion in ft»ight Lines» will 
revolve about the Sun, as we ice they really do in Circles or £i« 
Kpies, without the help of Vortexes. 

Hence it likewife fblloWs, that if any very great CoHcâionof 
fluid Matter be gathered together upon the Superficies of, the 
Earth, it muft fiow backward and torW^ard according to the 
fariOtts Motions of the Sun and- Moon, becauie of its gravitating 
towards cheoh in proportion to their Maghitudes and Diftances. 
^rki's Rohault, Vol II. p. 97. See likewife the No^es to 
Converiat.8. Vol, 1. 

Vol. Ill, X 
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noes faftened to another, and under arldther j 
and yet it falls, when the Air, whiich flows 
between the two, thrufts it downwards. Wc 
do not fee Bodies fall down, hut only in 
Circumftances in which wc have ground to 
believe that they are precipitated by the Im* 
preifibn of fome fuperiour Matter. 

No doubt Planets ponderate \ for in a word^ 
iincc notwithftànding their effort to remove 
from the Center of their rapid Revolution^ 
they are always in the fame Orhks> a real 
force mufi: ftay their effort, and repel them 
toward the Center of their Sphere*. But it 
Jfeems no lefs true, that they ace carried in a 
vaft Fluid $ and this Fluid is probably the iin-* 
mediate Caufc of their Gravity. 

Yes, the Planets float in liquid Matter^ éxî* 
fufed every where through the Heavens. At 
leaft, one feniible Reafon convinces me of 
it i here it is. If the Planets^ Comets, and 
Stars, in whatever part of the Heavens they 
happen to be, are always vifible to the whole 
Hemifphere of the Earth, and the Rays which 
make them to*be feen are really material, 
fo many Lines or Threads of Matter extend* 
cd from the Stars to our Eyesi certainly the 
fpaces in which the Planets have their Orbits, 
the fpaces frqm which fo long ago Comets 
have fent forth Terrour and Dread, upon the 
Earth J yea farther, the Regions in which we 
fee Stars fparkling, far from being ]S^od2^lg« 

of 
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of ah enormous iîzé, are filled with an im- 
mcnfe Liquid. 

But, I. In whatever part the Planets, Co- 
mets and Stars are, we may fee them from 
a whole Hemifpherei in order to be perfuaded 
of this, we need only turn our Eyes toward 
theHçavens. 2. Luminous Rays are fo many 
Lines, Threads of Matter. In fliort^ they ciaufe 
fbmé change in the Organs of the Eyes i they 
aeit^ them, and fomçtimcs wound them: 
therefore they touch thçm. Now it is only 
Body which e:ltternaUy ' touches Bodies j and 
every feody is material. 3. The yizitti of 
the Rays ought to be extended from the Lu-, 
minarîes to us. For it tranfmits to our Senfes 
tKe Inipréffion which, proceeds from the Luh 
minaries 1 the ImpreflÎQh cannot come from. 
fiich â diftaiice but by Communication^ which 
is fiicctcflively made to the Corpufcks that 
comppfe the. Rays j the Communication is 
made'by aStroke; a Stroke requires the Pre-: 
fence of Corpufclcs, which ftrike one another. 
Therefore the Heavens are not void of Mat- 
ter > and etherial Matter ought to re-aflumc, 
or rather feniain in poffeflion of the celeftial . 
Regions, which it has ppffcfled from the Crea- 
tion or the Worldé 

. Eudox. But ought hot this celeftial Matter 
to make every thing languifh in the Heavens^ 
and foon ftop even the Courfe of the Lutni* 
liaries^ which would meet with Reilftance in ' 
it? 

Xz Afijt. 



Âfift. The Water of a rapid Rivet * nei- 
ther ftops a Shallop, nor makes it flag, when 
it follows the Current of the Water. Why 
fhould the Matter of the Heavens, this Mat- 
ter fo fine, fo fmooth in its Surface, fo eafy 
to be divided, fo quickly flop the Luminaries, 
which followed itscourfe in their Revolutions. 

Eudox. You arc determined, AriJluSy hot 
to part with your Vortices ? The Idea of Vor- 
tices pleafes you ? 

' Arifi. I think thene muft be fome Vortices 
at lealt round the Sun, Jupiter and Saturny 
as we have obfervcd in one of our Coiiver- 
rations S or wc muft renounce the Hypothefis 
^faich makes the Light to come from the Stars 
to our Eyes, by the Motion of etherial Mat- 
ter, in order to difcovcr to us the Revolu- 
tions of Mercury and Venus round die Sun ^ 
and thofc of the Satellites round Jupiter and 
Saturn. 

Eudox. Accordingly Sit Ifaac Newton re- 
jefted this Hypothefis \ 

Ariji. Well ! How then fhâll the Impref- 
iions of Light come to us from the Luminaries ? 

Eudox. Corpufcles that ifliic from the Lu- 
minaries themfelves % and come all at once 
to us through enormous fpaces, will convey 
thofc Impreflions in a few moments. 

Arift. 

* Froin what has been laid in Conyeriat. XV. p. it is 
evident that the Planets arc not carried akmg in Vortexes of Mat- 
ter as, in a River. 

■ i^-Converf. Vol. j. 

* Sec Notes, p. f o. Vol. i. 

5 See Convmlaa. Vol. a. /. - 
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Ariji: But, i . In what place do not the 
5un or Stars make themfclves to be fecn at 
the fame tinie > And how can every one of 
thofc Luminaries afford a fufficient Quantity 
of luminous Particles> in order to convey the 
Light themfelves into almoft all the Comers 
of the Univerfe? In vain would the Sun bç 
exhaled into Corpufclcsi he would tjot be 
fufficient for it, he who is but a Point in com- 
parifon of the Univerfe illuminated by his 
Light. 2. This would probably be but a 
fmall Matter for fuch luminous Corpufclçs, 
to make four or five hundred millions of 
Leagues in the fpaçç of fomc fçw MinuteSé 
3 . If the Particles of Bodies come fo freely, 
and fo rapidly to us, why may not celeftial 
Bodies themfelves approach a little nearer to 
iis, in an Hypothecs in which no external 
Obftacle ftops them Ï 

Eudox. A fecret Virtue; Arifius^ I know not 
what attraâive Force, attraâs the Light into 
the Eyes with an inconceiveable quicknefs. 

Artft^ This fcçrçt Virtue, Eudoxus^ this at- 
traâive Foice has fomething in it, which feems 
à little piyflerious, and too fublime for ils. 
fray, do you explain it, 
' Eudox. According to the * Principles of Sir 
l{fadc Newton, a general Attraâion (Cigus in 

the 

* Thejb Pridciples I conddcr, fays Sir ij/Sif^ oot as occqIc 
Qualities, fupporod to refult from the {pecifick Forms of Things, 
but as generalliws of Nature by which the Things themlèlves 
are formed j their Truth appearing to us by Phaeaomena, though 
their Caufes be not yetdifcovered. For theiè are manifeft C^m.- 

X 3 * Ucicià 
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the Univerfc. This Attraftion is Gravity \ 
and the Caufc of it i? unknown. Gravity or 
Attraction gives certain Bodies a Tciidçncy, 
which carries them toward one another S 
whilft a contrary Virtue, but equally inçom-? 
prehenfible, feparates certain Bodies from onç 
another *. Hence the regular Motions of 
Planets i a Gravity, a confiant Attraftion re^r 
tains them in their Orbits in the Vacuity itr 
felf. Why is the Light fpread over IJodies \ 
. i know not what Virtue attrafts it over them* 
À Ball plunged into Water, afcends again 
whenever it is at liberty % bçcaufe the Earth 
attxafts the Watey mo;e ftrongly K Whence 

i? 

Ittics, aod their Cauies DDl):are occult. And tbe Ariffpteljia^ gi^Q 
the Name of occult Qualities not to manifèâ Qualities, but to fiicb 
Qualities ooly^js they fuppofed to lie hid in Bodies, and to be ths 
unknown Cauies of mamfeft Efi^âs: iuch as would bçthe^Caui^ 
of Gravity, ùid of magnetick and eleébick Attrapions, and o^ 
Fermentations, if we ihould fuppoJe thattheièiporces or Aâioni 
voie from Qualities onlcndwn tousî and unc^p^e of being dii* 
cfovered and made manifeft. Such occult Qualities put a ftpo 
tb the improvement of nat^iral I^hilolbphy, and there&re ot 
late years, have been rdéâe^. T^QtoDus tJ^a^ ci^y,^p(pçiej^.Qf 
Things is endowed witH an occult ipecifick Q|faUt»t« by, which ic 
z6ts aod produces mànîfed: Éf^drs, is to tell us noniing ;, bat ^o 
derive two or three gcnprdi Principles of Môtibs ùoah PlûeijMK 
mena, and afterwards to tell us how the Prpperti^ and Aiâion^ 
of all corporeal Things follow from thoie manifbft Principless» 
would be a very great Step in Philoibphy» thougji the Caofes of 
thofe principles were- not yet dilcovered: Aod thmfqreJ' icru^ 
pie. not to propofe the Principles of Motion aboyemên^ipnèd, taûk^ 
Gravity, and that aâive Principle, which cauies Permentatioii 
and the Cohefion of Bodies ; they being of very general l^tent^ 
apd leave their Caufes to be ^und out. Of tuts, p, 3J7. 

From hcficc it appçars, that our Jefhit has cither willù)!^ Pf 

,. Jjgnorantlyper'vertcid the Meaning of this Q^x^lthteflt 
; *: / See Notes, p.iio, Jcp.ïyy, V^,|. 

> Ibid. ' T : * • ■'■'■■■ :- 

fjbi^J/ 
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is it that Salt of Tartar is diflblvcd per deli-' 
quium ? The Vapours, which flutter in the 
Air, being attraded by this Salt, (hake, break,. 
and diflblve its Particles. If Aqua-fortis dif- 
folves Silver, without changing Gold; it 
Aqua-rcgia diffolves Gold, without changing 
Silver 5 this is not becaufe thé Particles both* 
of the one and other Menftruiim, arc not fine 
enough to penetrate equally ' into the Inter- 
ftices of the Silver and Gold : but a fecret 
Virtue attrads all the Violence of the Aqua- 
fortis into the Intcrfticcs, and upon the Par- 
ticles of the Silver, whilfl: an oppofite Force 
jfcpçls the Aftion of Aqua-regia ,• a fecret Vir- 
tue atttads the whole Violence of Aqua-regia 
into the Pores, and upon the Particles of Gold; 
whilft art oppofite Forcé rcj^eis the Adion of 
thic ■ Àqtiâ - forfis ^ Attraûiôn produces all 
diymtcfal Miracles, alt Fermentations, . all fub- 
tttt^tititi tires, all the Fires in the Heavens, 
At lightnings, all Thunders, and all the burn- 
ïc% tteat of the Sun. The roundhefs of 'a 
drop of t(^ater, of a drop oî Mercury, of the 
Earth ' if Fclf, proceeds from the fame Princi- 
ple: ]^t^om this unknown Principle refults 
the Beàiity of the Univerfe ^. Many Perfons 
of Judgment have gone iilto this Principle ^ 
and it d^aîly gaiAs new Partifans in Countrys 
wiriiSrd:i?hilofophy is in efteem. 

ldri^:,Ctrt^\v^^^ that Natural ifl-, 

wht>' orbught this Principle into repute, muft 

X 4 have 

• See Notes Conyerfat. 3. Vol a. 
^ See Notes Vol. i. p. 1 19, 
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have bccA as great a Philpfophcr ^ he was, tq 
call back wit^ fo much fucccfs thofe qccult 
Qualities, thofe aftive Virtues, which arifc 
from the particular Nature of each Species,» 
thofe fpecifical Virtues of Bodies 3 thofe I know 
not whats, which for the fpace of many Agesi 
Jiave produc'd the fineft Phenomena of Nature, 

Eudox. But he roundljr declares, that hç 
does not acknowledge thofe Qualities K 

jiriji. But Attradions, whofe Caufe wc 
are perfectly ignorant of, which excite no Idea 
in fhc Mindj and which nevcrthelefs n[iakç 
up the Harmony of the Univerfe, arc they 
not equivalent %o occult Qualities .> Thelc. 
Attrapions h^vç not their Principle in Im- 
pullîoq, finçe they make them reign even in 
a Vacuum. They do iuot refer them to thç 
immediate Will of (jodi*, which produces na 
chapge in Bodies that furrpui^d us i but in thq 
moment that it is determined by Percuflion. 
We muft then conjc^J^ure Poflibyifies out of 
fight, and thrqw ourfelves iqtQ Darknefs on. 
fet purpofc, or afçribe Attraftionjj to the Nar 
ture itfeif of Bodies 5 and if this is ijot to -call 
b^cjc, in fpight of one's fcif, the Qualities 
proicrib'd in feveral Pliiçes, it is at J(çf(l fomc-j 
thing very like itt 

Eudox. To affign fuch Qualities for ÇauTes to 
the EfFeâs of Nature, would be to fay npthing. 

Ariji. Tq affign attrafkive Virtues, of which 
one knows jieithçr the j^aturç »pr the C^ufç^ 

* Sec Notes Vol. I. p. 110, 

f Sc^ Notes p. io^,/t^r0, " 
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for the immediate Principles of tho&i Eflfeds, 
i$ this to fay much morp? 

Eudox. To acknowledge Gravity, aiul the 
Caufe of Fermentation, that is, attrafti^ Vir-si 
tues, for the fertile Principles of Motion, aU 
though one be ignorant of the Cauib of thofb 
Principles, would not this be to have made 
great Progrels in Phyficks.^ Thus Sir Ifaâc 
Mewttm propofcs thofe Principles, as Fxinci-! 
pies of Motion. 

Arift. Was it çvçr doubted, that Gravity 
and the Caufe of Fermentations» were fertile 
Prinçiplçs of Motiop > If I am not jEnift^ken, 
to acknowledge that thofe Principles of Mo- 
tioii conftft in Motion itfelf, and in Impul*^ 
iion, would be to have made greater Progrels i 
an4 I believe that this is a Progrefs, which 
has been made. For in a word^ as we have 
remarked more than pqçe> a Body is but a 
fmall Portion pf Mj)tter ^ naturally it is only 
a Sut^ance impenetrable, more , or le(s long» 
largc^ deep, modified, and figured. In this 
f herp is np l^i^ky no Efficacy i a perfeâ: In* 
diiflPerency to Motion or Reft, to ftich or 
fuch. a Direâion. The|:i:fore a Body muft re- 
ceive Motion and Pireâion from fome io 
reiga Caufç. )s this Caufe the Will of Man) 
We m^y will as we pleafe ; inanimate Bodies 
neither move, nor change their Direâion^ 
without the Stroke or Rencounter of an- 
pther Body. Is it precifely the Will of Goà i 
^o, Thç Author of Nature doQs :not move 

thç 
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the Bodies which furround us, nor change 
^hcir Dircftion, unlcfs the Stroke or Rcn-^ 
punter of another Body determine him. You 
do not fee a Stone move without Impulsion 
toward the Eaft or toward the Weft, toward 
the North or toward the South; and we 
never fee â Body change its Condition, nor 
Direâion^ but when we have ground to be< 
lieve that Percuilion has a fliare in the Change. 
Iron moves as of itfelf to adhere to the Load-* 
ftone : but we know that fome imperceptible 
Matter comes out of the Pole of the Load- 
ftone, which enters again through the other 
Pole in form of a Vortex $ firice we fee the 
Vortex defcrib'd at once upon Filings of Steel 5. 
this Vortex attaches the Iron to the Loadftone» 
or drives from between the Iron and the Load* 
ftone, the fine Matter or Air whole Elafticîty 
or precipitated Return thi^ufts the Iron toward 
theLoadftone. Therefore Gravity^ which car- 
ries Bodies towards a common Center, and 
Fecmentatibii which agitates them univerfally> 
have their immediate Pirinciple in Motion 
:md IiBpuilion. 

If Gravity carries fenfible Bodies towards à 
Center, an imperceptible Matter ftrikes and 
dircds them. Why dots îHilk, which boils, 
fwetl by a fort of Fermentation ? The Cor* 
pufcles of Fire, lighter than the furrounding 
Air, and thraft upward, penetrate the Pores 
pf the VeffeU aire rapidly darted into the In- 
terfticcs of the Eiquid> and' enlarge them (o 

much 
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much the more, bccaufe they dilate the. in- 
ternal Air 5 the Interfticcs being enlarged, the 
Milk prefents to our Eyes a larger Bulk: this 
is a fort of Fermentation, whereof Jmpulfion 
is the neareft Caufe, and which dojes not 
ftem to proceed from an attractive Forcc^ 
whofe Priiiciple is fo deep a Myftery. The 
Caufe of other Fermentations is a Caufe much 
like the fame, according to what we faid 
when we had a Cpnverfation upon Fermcn-^ 
tarions ^, The' ^Aftion of a fuUile Matter 
alw^y« violently agitated, and the Springs of 
t.he internal Air, fct at liberty in the mixture 
of Liquors, diforder and diffipate their Parti- 
jçles, and arp tije pbyfical Principles of Fer- 
mentations. 

Eudox. After all, AriftuSy ûippofc we (honld 
v^s^ the magoetijck Virtue d lioJe more ge^ 
ja^f^lj iuppio<ç w$ ftould extend a little far-.i 
xj^U than wJlaAt is ordinatily idonc, this Vir- 
|Èjjfi»of atVîi/Çlling, which isobfçrvcd ïnS^am^\ 
W^> J« Amjbçti 4nd: in thel^oadftonc, would: 
f}lis.,bç <;UflH»g'with Philpfoj^b»? i 
rJlftfir Mo: Two adjaccisu:^ dM)i|is of WatcTi 
qc two dropsi of. Vinegar,, fyo^ larc cafily maxxA^,* 
^ as to mjakc only one dtop» fiioût ir^c raajr 
c^onjeâure fotna Species . of ^ uMgnddc . Virtutf 
to bie in tbeni> 3nt I jierccive in th^ a3>im 
fh/£ Union of iron and the Ijmdftoacy fomo^ 
ippujfion». If, for example^ ibine fiab Mac«/ 
^er i^Tues out of a drop of y^iTim^ wliiclii 

finds 

^ % Converf. Vol, %. 
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finds an eafîer accefs into another drop of 
Water than into the Air, the fine Matter paf- 
£ng with united forces from one drop into 
another, will drive out the Air from between 
the two, and take away the Equilibrium 5 
and the external Air, which will pufli them, 
will at once re- unite both in one. But they 
will have Tendencies and Attrapions without 
Impulfc, without Pcrcuffion 5 fince they will 
have the Planets to attraâ one another, with- 
out letting go their hold, in Vacuities almoft 
infinite i and this is what is no more proba* 
ble upon your Principles, Eudaxus^ than mine, 
Eudox. Formejrly, Ariflus^ you jefted upon 
fubtile Matter ^ and to-day you take upon 
you the Defence of it in ^ood earned, and 
diffufe it every where. 

Afift. This Matter, however minute It may' 
be, feems to me to be too ferviceable to thoie 
very Perfons who difown it, for me not to 
intereft myfelf in its behalf. If they do not 
receive it from the hand of M. ^efcartes^ I 
wifli they Would condefcend to receive it 
from the hand of Arifiotle. This ancient 
Phrlofopher made ufe of it to iiil up all the 
Interftices of Bodies, fince he allowed no 
Vacuum in the Univerle. Thus befide the 
Bite, Air, Water and Earth, he acknowledged 
a fifth Species of Matter diffufed every where^ 
which he called the i£ther. Is Aot this the 
fnbtile Matter? 

Eudax^ 

^ I'QmverC V0I.1. 
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Eudox. But this fine Matter, which over- 
flows the Univerfe, whence has it its Motion ♦> 
its Force ? 

Ariji. From God ; for to conclude, there 
muft be a firft Caufe of Motion ? 

Eudox. On the firft opportunity, ArifiuSy 
let us make God himfdf the Subject of a 
Converfation. Let us endeavour to afcend 
by created Beings, as by fteps> to the Cre- 
ator, This is the end of Philofophy. God 
was the beginning of our Converfations, let 
him alfo be the end of them. 

* If Gravity defenJeJ upen tmy known La9 rfMotiun^ h ought 
to èo riforrod to « flroko from m$ ixtr^nêous Bodj/ i snJ becauib 
Gravity is contioual, s continuMl Stroke wonldèo required. 

If there be fiich a fort of Matter continually ftriking againft 
Bpdiefkic xnuft of oeceffity be fluid and veryfuotile, (b a$ to pe* 
netrate all Bodies; for Bodies that are any bow (hut up in others^ 
arc hc^vy. 

D4ow let a Mathematician confider, whether a Fluid fb fub- 
tilcy as freely to penetrate the Pores of all Bodies, and fo rare, as 
nbt fenfibly to hinder the Motion of Bodies, (for in a Place void 
of Air, the Motion of a Pendulum will be continued very long) 
caoimptfl vaft Bodies towards one another with.fo much force? 
'Let him explain how this Force encreafes in a Ratio of the 
Mais of the Body towards which another is carried. 

Luflhs Let htm ihew, what feems moft difficult to me, how * 
àllBoîdies, i^ any Situation whatibever (if the Diftance, and the 
Body towards which the Gravitation is, remain the ùme) are 
carried with the fame Velocity i that is, howa Liouid which can 
only aâ on the Surfaces, either of the Bodies toem{èlve$, or 
their internal Particles, to which it is not hindred from coming 
by the ïnterpofition of other Particles, can communicate fuch a . 
C^ntity of Motion to Bodies» which in all Bodies exaâly fol- - 
lows thé Proportion of theC^antity of Matter in them i which 
is proved to obtain every where in Gravity. 

Yet wedonot iày, tHiGruvity does not depend ufonuf^ Stroke * 
but that it does not follow from that Stroke, According fo uwjf . 
Laws known to «x, s'Gravefinde's Thjf. Elem* Vol.* II. p. 1 1 f • 

. . Con- 
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CONVERSATIOK XXH. 

Upon the Extfience of G on. 

Arifi. FT EN, Eudoxus, have yo* 

! made me obferve in Na- 

I tiire> Charaâets of a WuT- 

; dom wholly divine. I ii- 

ways confidcrcd them with 

new plcafure; and fhould be cwcrjoycd tf 

you would teing them to my remembrance, 

and make me to fee with the £ye, if pollîbk, 

by what ftcps you afcend as a Philofopher, even 

to God himfclf. 

Eud9x. I. I have a Body, this I can't donbt . 
of. My Body has received Being from a great 
numbcE of Bodies, fucceffivcly born of one 
another. I fee the fame SuccefHon both in 
Plants and Animals, in all Species of orgs' 
nized Bodies. 

2. If all thefe fuccefllve and CH^anioCed Bo- 
dies arc of themfçlves pnly pofliblc, if thcif 
Namre or Eifcnce is not Being itfelf i dicrc- 
mtiil be, witiioat the Ailèmblagc of thofc Bo- 
dies, a neccffary Being, from whom every 
Species has received its Exiftencc. If every 
thii^ 
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thing were pofliWc only of itfclf, no Species 
of Body would exift 5 for no Species of Bodjr 
would have a Principle or Sourde of Being 
neither in itfelf, fince of itfelf it would only 
be poffiblc, and what has not Being, cannot 
give it 5 nor in any other adual Being, fincc 
every other thing being of itfelf otily poffible, 
would have no efficacy 5 nor in Non-entity, 
fince Non-entity, which is nothihg, and which 
contains nothing, produces nothing. But all 
fucceffive and organized Bodies are of them- 
iclves only poflible 5 none of them had Being 
in its Effence. We fee them all fucceedonè^ 
another, change, and dîÈtpjîeâi?. Therefore 
without the CpUédion of tbofe Bodies there 
is a neceffary Being, ftotn whoiiit every- Spc^* 
cics has derived aâual Being. , « » 

3. This neceffary Being is ari intelligent^ 
Being. The Art, which maniifefts itfelf in 
the Strufturc of Bodies, which owe their Be- 
ing to him, is the Seal of Intclligehce. Who 
put this Heart into my Br^aft% which dilated 
itfelf to receive the Blood, and îs alternately 
coatraâed^ in order toe throw it With violence 
into an Artery^ which is divided into thou- 
fands of Imperceptible Branch^, in order w 
convey Blood, Nourifhiiventy and Life into àlJ 
the parts of my Body ? Whc^ plated the Veins 
above the Arteries,^ in or^êi to carry back-^tuf 
peicfed. the Rdmaiâdçrs^ of Blood in tfte Focus 
€>f the Heart ? Who difpofcd thofc Valves in 

, : ... -.the 

. f 9 Convcrf. Vol. i, ^ v *" 
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the Âttéries, thofe Species of Suckers, which 
permit the Blood to flow from the Heart oc 
Center to the Extremities» oppoiing its re^ 
turn ^ \ Who had skilly 6n the other hand^ 
to infert into the Veins thofe Valves, thofe 
Suckers, which permit the Remainders * of 
Blood to return toward the Heart, to be pu-^ 
rified there, without allowing it to flow back 
toward the Extremities \ Whence come thofe 
Paffages, thofe Valves fttuated a contrary way, 
thofe Vents fb well difpofed in the right 
Ventricle of the Heart, which direft the Blood 
through the Branches of the pulmonary At* 
tery, into the Lungs to be cooled, thereby 
receiving the Air^ which Refpiration brîr%s 
thither thro' the Trachea ^ The Mechanifm 
of the left Ventricle of the Heart is no ïcÇ% 
ingenious, nor lefs happy for receiving, the 
cooled Blood, and continuing the Circula* 
tion, which diftributes the Aliments. But 
the Blood is confumed by Nutrition and Tran* 
fpiration. The Bufinefs is to repair it by new 
Nourifhmcnt ♦. L need only will it. The 
Spirits Ôow in the Nerves % the Mufcles arc 
inflated, fall again, are lengthened and (brink i 
the Teeth being folid and (harp, break the new 
Kourifhment : The Epiglottis, like a Sucker, 
or a Draw-bridge, lowers itfetf to let the 
conuninuted Nourifhment defcend into the 
Stomach, without hurting the Trachea. The 

. Stomach 

^ 8 ConYcrf. Vol.1. 
•*^Coiivcrf, Vol.*. . ''* 
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Stomach incides them with its Âcids^ and 
digcfts them« The beft digcftcd juice is fine 
enough to be filtred through a tnoufand In- 
. terftices. The Prcffure makes it pafs from 
the Intcrftices into the ladeal Veins, thence 
into the Channel, which carries it, by the help 
d certain Valves, into the Veins, which con- 
vey it into the Heart to t(e purified there by 
fermentation. By virtue of fermenting and 
. circulating with the Blood, it takes the Na- 
. ture of Blood itfelf, in order to cherifh Life 
univerfally, to temper and mix thofe Colours, 
• which fpread over the Countenance a lively 
; Complexion, and make a Carnation which 
Art can never imitate but imperfedly. How 
well is. this Mechanifm contrived ! 

But how do I fee at once the Sea, the Earth, 
and the azure Heavens befpangled with a mil- 
lion of luminous Stars? How do fo many 
immienfe Objeâs come to be ranged in fo 
finall an Organ * ? The Eye, in which a ce- 
leftial Flame fhines, is round. Its Surface re- 
ceives Rays from a greater number of diftant 
Places. Thofe Rays, broken by the different 
Texture and Figure of the Humours of the 
Eye, continue to approach one another, till 
. the Rays parted from every Point of the Ob- 
jets, are united upon the Retina, and con- 
vey thither the Impreflions which they have 
received t. Hence, the Impreflions, the 

faithful 



* 10 Converf. Vol. i, 
t If Converf. Vol. 3, 

Vol. III. 



322 Of the Extfience 

faithful Images of Obj efts, from the Sun even 
to Atoms, pafs through tiit Fibres of the oç- 
tic Nerve into my Brain, in vthickk whatever 
is moft wonderful in the Univerfe, feems u- 
nited on a fudden. 

But how is it that ! find, even when my 
Eyes are (hut, all the Images I pleafe in my 
Brain to the degree mentioned above ? I call 
them, and immediately they prefent them- 
fcl vcs. I difperfe them, and they difappear ^. 
I need only will it, and forthwith they return. 
Is this a Cabinet of P^ntings> whofe Piflures 
arc ready of thcmfelvcs to be ranged at my 
picafure > The Changes which are made in 
the Subftance of my Brain, are new Images^ 
more refembling, a thoufand and a thouland 
times better finifh*d than the Maftcr-pieces of 
Ruhensy Titian^ or ZeUMS. Whence arife 
thofc Textures df Particles in fhis foft Sub- 
ftance, in this Species of Clay, fo dodlefeoth 
to theltnpreffiottsof the Ob^eÔs which ftrikc 
my Senfcs, and alfo to the Defires of my 
Will > 

This marvellous Art, this -Deiîgn • fo well 
oonccrted, which I obfcfve in my Heart, Ar- * 
teries, Veins, the Motion <jf my Blood, the 
Organs of my SenFes, my !Efcs, and Brain ; 
I "alfo remark it in aM the parts of my Body. 
It is manifcft, as we have already feen, in the 
Animals which are millions of times fmailer 

than 

r 

* Demonftration de TExifbence dc IXeu, proportioooce à h 
foible intelligence des plus Simples. 
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than a Mite, than the lowcft perceptible In- 
fed. This Art, this Defign, is above the 
reach of all Men, even the moft knowings 
though all their Wits were united together, 
to invent, comprehend, or to imitate. 

Could the firft Being, the neceflary Being, 
who formed the different Species of Ani- 
mals, make fo much Art to fhine univcr- 
fally without Underftanding ? Could an ir- 
rational and blind Being have a thoufand and 
à thoufand times more Judgment, Wifdom, 
and Skill than all Mankind together > 

Biit what could not Chance make, that ob- 
fcure Aby fs, in which fome will have the Mind 
to be loft? Or fliall we rather fay, what 
could it make regular? Chance is only a 
little Matter agitated, which always tends to 
move in a right Line, irrational and blind. 
Is it furprizing, that for the fpace of fix thou- 
fand Years it has made, at moft, but fome 
deformed Caverns, not one mean Infeâ:, that 
we know of, nor one Blade of Grafs ? If I 
fufpcfted a Watch to be the Workmanfliip 
of Chance, I Ihould pafs for a Fool equally, 
and with reafon, in the Judgment of a wife 
Man, and in the Judgment of an incredulous 
Perfon. What would it be, if the Watch 
fliould wind up itfclf, as my Body repews 
itfelf ; if the Watch were as docile and as 
fubmiffivc to my Will, as my Body 5 if the 
Watch folded up itfelf, defended itfelf, and 
rua away like the Body of an Animal, to 

Y 2 prefervc 
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preferve itfelf j.if the Watch produced itfclf 
a-new in other Watches ? To honour Chance 
with the Mccjianifm of an organised Body, 
is defignediy to prefer Darknefs to Light, ac- 
knowledged at the bottom by a Sceptick, as 
well as a Philofopbeir. 

If a Man, if a Philofopher fhould take it 
into his head to fay, upon feeing Verfailles : 
*' How foolifh are Men! They imagine that 
*^ it requires fome well-skiU'd Architeû to 
" build the fineft Palace. But this Palace fo 
" much boaftcd of, how was it* reared ? The 
" Stones agitated by 1 know hot what for- 
*^ tuitous Motions, without the Aûion of any 
*^ Intelligence, did iffue out of the bofom of 
" the Earth. They were hewn out of them- 
*' felves, by encountering one another 5 they 
" were thrown and ranged above one an- 
** other. The Marble imitated them. The 
*^ Stones and Marble had skill of themfelves 
*^ to form thofe Rooms, thofe Galleries, thofe 
Halls, this Edifice which furprizes all Na- 
tions. The Wainfcoat, the Gilding, the 
Cieling, the Paintings fo finifh'd, which 
have fo much Grace, Majefty, and Life, 
^* thofe GlalTcs in which one fees one's felf 
•* produced again on all fides, thofe delicious 
*< Gardens, thofe Fountains which rife to the 
*^ Clouds, thofe Pictures which fecm to think, 
^* and thofe Statues which feem to talk i 
<^ all this is only the Game of Chance." No 
Man would be fo fimple, no found Mind 

would 
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would be fo fantaftick as not to judge the 
pretended Philofopher worthy of a Mad-houfc. 
In vain he might fay : " But after all, I do 
*^ not clearly fee the Impoffibility of what I 
*^ advance/' That is not at all aftonifhing, 
might we anfwer him, (if however we would 
vouchfafe to make him any Anfwer) fînce 
you do not fee that it is even Madnefs it- 
fclf which dictates what you advance. 

Now there is infinitely more Art in an 
animated Body, in the vileft Infed» than in 
the moft curious Watch, or the moft admi- 
rable Palace. Men are capable of inventing 
this Watch, and of railing this Edifice 5 but 
they can invent nothing, execute nothing 
which approaches an animated Body, even 
the vileft Infed. • 

To conclude, could Chance, or I- know 
not what CoUeftion of agitated Matter, give 
us Veins for containing the Blood, a Heart 
for receiving, pcrfeding, and difFufing it ; 
Nerves and Mufcles for the Motions of the 
Body, Spirits for the Mechanifm of the 
Nerves and Mufcles *, Lungs for Refpiration, 
Feet for walking, a Palate for rafting, a Nofe 
for fmelling. Eyes for feeing, Ears for hear- 
ing, a Voice for communicating our Senti- 
ments, and for enjoying what is moft agrce-r 
able in Life, the Convcrfation of Men, 
and of our Friends ? Deiigns thus executed, 
arc not the Produftions of blind Matter, çf 

Y 3 a 
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a forfuitous Motion. Therefore it is evident 
that the ncccffary Being, who gives Exiftence 
to the different Species of Animals, is an in- 
telligent Being. 

4. This neceffary and intelligent Being is 
not at all Matters Matter and this intelli- 
gent Being arc two Subftances, two Beings 
really diftinft. This intelligent Being thinks j 
forms the heft contrived Defigns, and exe- 
cutes them. Matter does not think at all. 
If Matter did think, which in its natural State 
is only Extenfion, Extenfion would think; 
whereas Extenfion has no Thought. Other- 
wife, Thinking would be a manner of Being, 
a Modification of Extenfion, and confequent- 
ly a Thought would be a modified Extenfion. 
Now Thought is not Extenfion. Extenfion 
is divifible, coloured and figured. But in vain 
fliould I attempt to divide a Thought. Judg- 
ment, whether affirmative or negative, has no 
parts which one can divide 5 Love has none. I 
may do what I pleafe, I cannot form a fourth, 
a half, nor three fourths of ^ Judgment or 
A£t of Love. It is a Teftimony of my Con- 
fcicnce itfelf, which afFures me of it, an in- 
ternal Sentiment which cannot deceive me. 
Pray, what Colour does one perceive in Love, 
or in Hatred ) What Figures have onr Judg- 
ments, our PalfioAS? Are they Triangles or 
Squares? Therefore Matter does not think 
at all t 
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Every part of Matter join d to another, 
makes a Figure i but I may vary my Thoughts 
as I pleale, and . match them differently, I 
always perceive the Changes of my Sentiments, 
but never their Figure. 

Matter is naturally fufceptible only of Reft, 
Motion and Figure. And neither Figure, nor 
Motion, nor Reft, are Thought. My Body 
pafles from Reft to Motion, from Motion to 
Reft, and affumes a new Figure, without any 
vicimtude of Thoughts. If the Changes of 
my Body were fo many new Thoughts, I 
fhould be fenfibie of them. We are admo- 
nifh'd by internal Senfation concerning what- 
ever pafles in our Thoughts. 

Probably the Food, which we take, thinks 
not at all. Should it begin to think after 
it has paft into the Subftance of our Bodies, 
where all is diilipated and renewed by an im- 
perceptible Tranfpiration, and by a continual 
Succçflion , of Nourifhment ? Our Thoughts 
would be exhaled tjy Tranfpiration. The fame 
Thoughts however are found again in us, 
whenever we have a mind 5 we need only 
will, and the Thoughts of Infancy itfelf re- 
turn, and prefent themfelves to us. 

Finally^ the fineft and moft agitated Atom 
cannot be in an inftant both in the bofom 
of the Earth, and alfo in the highcft part of 
the Heavens 5 it is not every where at the 
fame time. My Thought in a moment pene- 
trates the Heavens and the Earth j my Thought 

Y 4 is^ 



328 Of the Exigence 

is in a thoufand and thoufand Cbuntrys at a 
timcl In the twinkling of an Eye it embraces 
the moft extended and moft univerfal Ob/eft. 
I will it i and already it has ran over the 
whole Univerfc. 

Therefore the neceflary and intelligent Be- 
ing, and Matter, muft be two Sabftances 
really diftinft. In a word, the neceflary Be- 
ing, who gives being to different Species of 
Animals, is a Spirit. This is precifely what 
the Epicurean and Spinofift would not ac- 
knowledge, if they could. 

5. What difference between this Spirit, 
and the Spirit which thinks in me ! That 
knows perfedly the Mechanifm of Bodies. 
It had skill to form, and plentifully to fpread 
over the Surface of the Earth, innumerable 
Species of Plants and Animals, in which 
my Spirit incçflantly difcovcrs new wonders, 
which it fcarcely knows how to admire, and 
which it can neither imitate nor compre- 
hend*. 

6. A Spirit, who knows how to make 
fo wonderful an ufe of Motion, ought to be 
himfelf, I think, the firft Mover, if the firft 
Principle of Motion is external to Matter. 
For in a word, this Principle muft be a Sub- 
ftance different from Matter, or Motion muft 
be effential to Matter, or Matter muft give 
itfelf Motion. Matter does not move eflcn- 
tially. In its natural Conditipn, it has no- 



* Convcrf.^. Vol. 5. 



thin^ 



Cônv.XXn. - of Gob. 329 

thing but Extenfibn. The Idea which rc- 
prefents it to us, founded upon Experience, 
offers no other thing to our Minds. And 
it is evident, that Extenfion may fubfift with- 
out Motion. The Mind difcovers in it no- 
thing but a perfedt Indifferency to Motion or 
Reft. Thus we fee the fame Body fometimes 
in Reft, fometimes in Motion. By the fatpc 
reafon. Matter does not move itfelf, fince it 
is in a perfeft Indifference, without forcc;^ 
without biafe, and without efficacy. Hence 
a thoufand fenfible Bodies remain whole Ages 
in the fame Place, until fome foreign force 
come to difplace them. Therefore Motion, 
which feems to animate inanimate Bodies, 
Luminaries, the Heavens, the Univerfe, pro- 
ceeds from a Principle external to Matter. 
Therefore the Spirit, necelfary and fuperiour 
to all human Intelligence, is the firft Mover. 
7. This Spirit, the firft Mover, is not a 
Soul fubftantially united to Matter, and which 
alone, as the Pythagoreans imagined, ani- 
mates the Univerfe, and all the Bodies which 
compofe it. This Soul muft ncceffarily have 
a thoufand Qualities ftrangely oppofite in dif- 
ferent Bodicsi without knowing it. It would ' 
be at the fame time ignorant and wife, dark 
and enlightned, full of Contempt for what 
it efteemed, of Love for what it hated, peace- 
able and furious, a Friend and Enemy of Laws, 
pious and impious, virtuous without virtue, 
free without liberty, happy and unhappy- 
How 
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How coold a knowing, wife, and ftmple Spi^ 
lit, who cannot be ignorant of what paflcs 
within itfelf, contain fo many Varieties^ Ca- 
priccs> and Contradiâions, without its know* 
ledge Ï 

Z. Notwithftanding the Spirit, the firft 
Mover, who regulates and direâs the Mo- 
tions of >the Univerfe» pofleiTçs Immeniity ^ 
his Aâion makes itfeif felt throughout the 
whole Univerfe. This Spirit is independent, 
iince he derives his Being from his Efifence 
itfeif. He is eternal i what cannot but exif^ 
can neither begin, nor ceafe to be. 

9- The independent, eternal Spirit has no 
need of external and fenflble Beings whoie 
Stniâure and Motion conftitute the Beauty of 
the Univerfe, linçe having produc'd them, he 
contains them eminently in himfelf. Therc^ 
fore he has produc'd and does preferve them 
freely s he is free. And Hnce the Produdion 
and Prcfervation of the vifible Wolrld depend 
upon his Will, Wifdom, and Power, he muft 
be the Matter and Ruler of the Univerfe s the 
Sovereign of Heaven and Earth. Therefore 
there is a necelTary Spirit, diftinâ from the 
Univerfe, the Author and Sovereign of the 
Univerfe. Thefe are, Arifius^ fome of the 
Steps by which my Mind afcends even to God 
himfelf. 

lo. li} order to reach thither fiili more 
fwiftly, nothing more is required than a An* 
gle Glance of the Eye. This cxceflive plenty 

of 
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ofStars^, thofe pure Firçs> do not fparklc in 
the dark Azuic, but to difcover to us the 
hand of God in aU his Works. Night pro* 
claims it to Day» and Day to Night. I per«- 
ceive Charaâers of hi« Simplicity even in the 
divcrfity of Plants/ Flowers, Fruits^ Animals» 
FaceS) Sounds and Colours ^. I fee Charaftcrs 
of an unchangeable Being in the regular vi«^ 
ciffitudes of thcStafonsi his Liberality in the 
Treafures of the Earth i his Providence in 
thofe extended Plains covered with rich Har* 
vefts ; his Greatnefs in thofe Abyffes of Air 
and Water, in this immenfe Vault of the Hea« 
yens. We every where fee his Wifdom Ihinc, 
which forms the Light to illuminate us 5 the 
Air> for Refpiration f the Heat, for chetiOiing 
the Principle of Life which we bear in our- 
felves h the Plants, to furnifh us with whole- 
fbme Food, and Remedies for Difeafes \ the 
Bees, to aâ with an Order which may ferve 
us for a pattern ^ $ the Sea, to be the Center 
of Commerce i the Clouds, which fly as up- 
on the wings of the Wind to water the Fields i 
the Sun, to enlighten, render fruitful, and 
animate all by his beneficent Afpeâs $ the 
Moon and Planets % to remit to us at leaft 
fbme Rays, when the Sun goes to minifter 
elfewhcrej the Day, for being the time of 

Labour; 

• 14 G)nvcrf. Vol.j. 

* Converf. i,i,;y^|',(S. Vol. 3. Converf. 1 l^^t^Ai^^ Vd. ». 

* 6 Converf. Vol. j. 

• iz&ij Coûvcriî Vol.3i 



332 Of ibe Exiftence 

Labour i the Kight> to encotnpa(s the Earth 
with its Shades, to fpread Silence thereon^ to 
rcfrcfh the Body, and to recruit the Spirits i 
the .Morning, to bring back the Day, to call 
Man again to labour, to revive the pleafures 
of Society, and to re-animate Nature. 

II. But why need I run through (b many 
pieces of Workmanfhip that have come ouo 
of the hands of God, that I may ftill difcover 
new Perfeôions iii him \ Perfe^on itfclf, 
Being is his Effcnce, his Nature ^. He is in- 

depiehdenti 

« Goi governs M things^ mt Ms s Soul of the World, But ms 
thhorà of thcUnivcTfe.-^— — God, is m relstrve word, eammg 
in i$ the Notion of Epilation to Servants. And the Godhead- of God 
is His Dominion : A Dprninion, not like that of é Sotd over vcs 
own Body, hut that ef m Lord over his Servants.— G<?i(/ w 
Eternal ^nd Infinite, Omnipotenr, «m/Omnifcient: That is^ he 
oTûluresfromEvertajUngtoEverlaJiing, and is prejentfrom Infinity- 
tolnfmitjf: He governs all things vfhiehare, and kno»s all things 
rohhh are fojpble to àe known. He is noi Eternity or Infinity, hut 
Eternal and Infinite. He is not Duration or Space > hut He en- 
dures, and is prefent. He endures always, and is frefont every 
where i and, hy ex'^ing always, and every where, conftitutes Du- 
ration and Space j Eternity and Infinity. Seeing every Particle ef 
Space is always, and every indivifihle moment of Duration is every 
where i furely it cannot hefaU oftheliaker and Lord of all things^ 
that He is [at no Time, and in no Place] never ana no-where. 
He irOmniprefent, »«/ ««fy virtually, ^«r îubftantially: F^r Power 
cannot fuhpft without m Subftaoce. In Him all things fuhfifl and 
move, hut without a mutual affeSing each other, [fâchas is be- 
tween Soul and Body] God is noway affeSed hy the Motions ofBo^ 
diesi and the Motion of Bodies meets with no OhflruBion from the 

Ommprefence of God— He is altogether without Body or Bodily 

Shape; and therefore can neither hefren, nor heard, nor felt, nor 
ought to he worfhipped under the fimilitude of any corporeal Thing, 
We have Ideas of His Attributes ; hut what the Subftance of 0^ 

Thing is, we know not at alL The very Subftances thcmfclvcs, 

even 0/ Bodies, we cannot come at the Knowledge of either hy any 
of ourSenfes, or hy any reflex k€t of the Mind : much lefs havo 
we any Idea of the Subflance of God. Him we know, only by His 

Pro- 
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dependent; nothing external can limit him^ 
there arc no reafons for attributing to him 
one Perfeftion rather than another. . Could 
he be limited by himfelf ? Could his Nature 
require Bounds ? But Perfeftion, but Being 
needs no Bounds 5 this would be to tend to 
his, own. Dcftyudionjj to Non-cptity, fincc 
Bounds arc a Negation, Non-entity itfelf. 
Therefore a neceflary, independent, eternal 
Spirit, God, in one word, poflcflcs fulnefs of 
Being, of Perfcftion^ Now all poffible Per- 
fefkions. Knowledge, Jufticc, Liberty, Power, 
é^c. arc fo many degrees of Being : There- 
fore God contains all poffible Perfcdions : 
Therefore he is infinite, and is an infinitely 
perfeft Spirit. 

12. It is evident, that Matter. is not an in- 
finitely perfeft Being, no more than our Spi- 
rits, whofc Bounds wc are fenfible of. It is 
divifiblej Divilion takes away from it the 
Pcrfcdion which it had. It cannot give it- 
felf Motion 5 it muft borrow it from foipc 
foreign Caufe 5 it lofes it without poffibility 
of producing it again. It does not thinks it 
is blind, irrational, as wc have obfcrved. 
Therefore it is not a neceffary Being 5 there- 
fore of itfelf it is only poffible 5 therefore it 
has received Being as well as Motion 5 there- 
fore 

Properties and Attrihutesy MnJêy His m^Ji WïCesndExccYicntDïC' 
pofition cf ThingSi and iy final Caaies : and we adore and worjhip 
Him, ufen account of His Dominion. Tor a God without Domi- 
nion, v/V/^o»/ Providence, 4»i/ final Caufès^ is nothing but ïdXtuià 
Nature. Newton's Frincif. SchoL GemraL 
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fore Rcafon in concert with Faith» teaches qs 
that there is a Spirit really diftinâ: from the 
Univerfe 5 a Spirit, the Creator of Heaven 
and Earth % a Spirit who ^rmed out of No- 
thing both Heaven and £atth: and this is 
the God whom my Mind, acknowledges, and 
my Heart adores. 

jirijl^ Do you comprehend, Eudoxus^ how 
the Sfinofift can take upon him to advance, 
that he difcerns only one Subftance ; that this 
one Subftance has two efientiai Properties, 
namely Extenfion and Thought; and that 
the different Bdngs» which compofe the Uni- 
verfe, are only Modifications of thofe two 
Attributes^ which fucceed one another by an 
eternal and neceffary Concatenation \ * 

Eudox. That is claihing with Reafon, 'tis 
true, fincc Spirit and Matter are Subibtuces 
evidently diftinft j it is ralhly to confound 
the Worker with the Work i it is to annihi- 
late the Creator^ to fubftitute the Creature in 
his ftead. But when PaiÏÏcu», Extravagance^ 
and Impiety have taken polTeiBon of the Mind 
-and Heart, what Monder is not one capable of 
bringing forth i Spinofa^ born in the laft 
Age, but born and educated in Judaiûn, car- 
ried the Blindnefs and Hardneis of ic much 
farther than his Fathers. He abjured their 
Faith 5 but this was only in attempting to de- 
ftroy that God whom they worlhipped from 
the Birth of the World. And how dares he 
attack him? By Reafonings that proceeded 

from 
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£rom his Hc^rt father than his Judgment. 
He beginè with laying down this for a Prin- 
ciple> That whatever exifts, and is conceived 
alone, without the Idea of another Being % 
isa &ibftance. So far his Judgment is (bond* 
But then he immediately concludes, that theie 
never was but one Subftance. It is his Heart 
alone which concludes after this manner : The 
F09I fmi in his Heart-, Dixit infîpiens in 
corde fuo <^. For in fhort, thus, I tlbink, a 
£bund Judgsxient would reafon: Whatever 
cxifts^ and is conceived alone, without the 
Idea of another Being, is a Subftance* This 
Principle is indifputable. But every one vosj 
know by the Teftimony of his Senfo, and 
by an internal and infallible Sentiment, that 
^ene is a great number of things, which arc 
coBceived alone, without the Idea of another 
Being ;. fuch arc a Cirde, a Role, a Diamoad, 
a Man, ë^r . Therefore it evidently follows 
from Spinùfds Principle, that there are in the 
Uitûv^riè fe\xral Subftances y and the firfl: At- 
tempt which he makes to drain the Source 
of Truth, throws him into aa unpardonable 
Contradiâkm. But how fbould one attack 
the Principle itfelf of Reafon by judicious 
Rcafbnings \ 

Does Spinofa reafon better, when he pie- 
tends that his Sut^ance has two efiential Pro- 
perties, Extenfton and Thought > No indeed. 

Two 

' Ethices, pars i. p. i.Sc^. 
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Two eflcntial Properties of one and the fame 
Subftance arifc from the Nature of the Sub- 
ftancci they are not really diftinft, they arc 
the Subftance it felf. , The Propcrtifes of a 
Triangle do not differ from the Triangle i 
the one is really the other, they are the Tri- 
angle itfelf. This being granted i if Exten- 
iion and Thought are the effential Proper- 
ties of one and the fame Subftance^ of an 
individual Subftance, they arc really the fame 
thing. Therefore Extenfiori muft think. But 
as we have obfcrved, Extcnfion does not 
think : if Extcnfion thought, a Thought would 
be a modified Extcnfion 5 whereas Thought 
is no Extcnfion. Extcnfioa i« divifible, figured 
and coloured 5 but in vain fhould I attempt to 
divide a Thought, a Judgment, an ^d of Love. 
Love has neither Colour not Shape. An in- 
tcrnal Perception, which is not liable to De- 
lufion, and does riot fufFcr us to doubt of it. 
Therefore Thought is not E^itcnfion. Truly, 
if we could fiifpcd that Stone and Iron think, 
the Sympathy wthc Loadftone and Iron would 
in that cafe be a real Paffion. ?But then 'we 
muft fay a piece of Thoughty'as they fay a 
piece of Stone, or of Iron, and extinguifli all 
the Light which we receive from our Seriles 
or Reafon. Therelbre tht ïîftgle imaginary 
Subfl^ance of Spinofa cannot have two Pro- 
perties, whereof the one is Thought, and the 
other Extcnfion. Therefore the great Prin- 
ciple of the moft famous among the modern^ 

Athcifts 
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Atheifts has nothing in it but what is frail, 
and much better demonftratcs the Pcrvcrfc- 
ncfs of his Heart, than the Strength of his 
Judgment. 

I qucftion, AriJiuSy whether you will find 
him more rcafonable, when he imagines thç 
Univerfe to be the Refult of the Modifications 
of two incompatible Attributes, to be a Con- 
catenation of neceffary Produdions, in which 
only a natural and incomprchcnfiblc Neceffity 
bears fway, and when he gives to tjiis ima- 
ginary Concatenation, to this jfenfiblc UniVerfe, 
the Name of an infinitely pcrfed Being. 

Arift. I . The Univerfe cannot be the ne- 
eeflary effed of the Modifications of two chi- 
merical Attributes. 

2. Man is free 3 an inward and real Per- 
ception convinces us of it. Why cannot wc 
doubt of the Exiftencc of Thought i Becaufc 
wc are confcious of it. We are equally con- 
icious of Liberty. Liberty makes all Men con- 
fcious of it : therefore all Men are free. Thus 
the perfuafion of it is general. It is one of 
thofe firft Truths engraven deeply on the Soul, 
and which it is in vain for one to attempt to 
wear out. But how could Liberty fubfift, where 
only a natural Neceffity prevail d ? 

,3. The Univerfe is divifible, fubjed to a 
thoufand Changes, to a thoufand Viciffitudcs 5 
Ignorance, Vice, and Diforder, reign therein . 
amongft Men in a thoufand Places 5 there the 
Brother pollutes himfelf with the Blood of 

Vol. III. Z his 
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his Brother ; there the Son waits Ibr the 
Death of his Father. How many Perfoa» 
unhappy throughout t4ieir whole Lives! What 
do I fay \ In Spinofds Principles, the Unii 
verfe is but one Subftance, it is properly only 
Matter, without Spirit, without Liberty 5 i» 
it, one is happy and unhappy without deferving 
it, without knowing it. Do they think riiat 
they are fpeaking to Men, when they abufe 
Terms fofar, as to proftitute to an heapoffi> 
many Imperfeâions the Name pf an. innnitely 
per fed Being, which Reafon hath always con^. 
fecrated to the fupreme Beiiig, te thé Spirit, 
Creator of the Univerfe. They muft have 
aftrangc defire to djsclare themfelves Atheifts/ 
and to exceed the Incendiary of the Tenaple oÏF 
Efhefi^Sy in order to make themfdves j&moos. 
After all, Eudoxus^ I underftand that the 
Heart endeavQur» to make Atheifts, and thar 
there arc hypocritical Profeflbrs of AtheiÛH 2 
But do you believe that there are real AtheiA» 
among the Incredulous^ or anK>ng ûxt Wit»of 
our Days ^ 

Eudax. A real Atheift would be a Man>- 
who making ufe of his Reafon, would judge, 
and peçfuade himfclf that there is^ naGod V 
But how can any one >udge and perfuade hirah. 
felf that there is none, and yet- make ufe of 
his Rcaibn ? The Mechanifm of the Human 
Bod7> the wonderful Unio» of Body and Soo^ 

to 

* As Father Toumemine objicrved in his ReâqâioA^ u^n 
Acheifm. 



Gonv. XXII. âfOot. J39 

fiïminf Sp€cids of Plants and Animals; the 
AlotioBS and Splcndottr of the Luminaries, the 
altcrhate Succeffion of Day and Night, the Vi- 
ciffitttdes of the Scafons^ ; the Order arxi Har- 
incmy of the Parts of the World, all declare to 
UB> all reveal to us â Being fupcrior to all that 
wc fccy a Spirit Creator of the Uhiverfe, 
a God. There i^ no re^tfon for not acknow- 
ledging him. I do not évident ly fee :^ Ida net 
Cûmprebend: Here it is that all the Reafons 
of the bifkkl terminate. As if the Wcaknefs 
of our Miiidls ought to comprehend the whole 
depth 0f tfale meft fu^me Seing, and the firft 
of BeÀQgs ; and as if Incomprehenfibillty ought 
riot to be one ef the. Prerogatives of the fu- 
prcmo Bdngi» of the Spirit who had the skill to 
QToate M^ i Man, I fay^ who does not com^- 
pMhend himfdf. Thus an hundred impious 
Perfansbeifig. convertedv have acknowledged, 
thstt in vim ^ey had attempted to put out that 
^^hc which* enlightned them concerning the 
Bcgitaning and End of Man. Thofe who were 
not oonvertcdi have they been beyond all 
doubt ^ \ Two or three have carried their Infa- 
tuation even into the middle of the Flames $ but 
fhail we not believe that Folly, Defpair,'Mad- 
neis, precipitated them into it rather than aper- 
fuafion of their Judgment ? If they were pcr- 
fuaded upon folid Reafons, they had no more 
to do but to didemble a moment. And by 
that means ' they would have prolonged their 

Z z Days ^ 
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Days ; they would have efcap'd the Violence 
of the Flames i they would have fecured to 
themfelves the only Good which they could ex- 
peft. Far from difgracing thcmfçlves, they 
would have prevented the fliame of dying look- . 
cd upon as Monfters of Nature, and accurfed 
by the whole World 5 and in fuch a Perfua- 
fion, they would have feen nothing to be feared 
on the part of an avenging God. 

Ariji. What has furprized me more than, 
once in certain Companies, and what furprizes 
me as much almoft as thofe blilnd Tranfports> 
is the Licentioufnefs with which Perfons, 
otherwife civiliz'd and ingenious, run out 
fometimes in fpeaking of what is moft real and 
venerable. They are favoured by Fortune; 
they have difcovered fome Secrets of Naturci 
they know how to turn a Thought, or a Verfc. 
This is enough 5 without waiting for Age, 
they have a right to judge fovereignly of all 
Things 5 what is the moft fublime muft be 
brought before their Tribunal. If any diffi-. 
culty occur above their reach, if they do not 
comprehend the moft elevated Myfteries, they 
will not impute the Fault of that to theWeak- 
nefs of their Judgment j they owe no fub- 
mifllon but to Evidence. When wc do riot- 
believe them upon their Word, we are in the 
wrong i and whilft they fee the moft 'Wife, 
moft Skillful, and moft Learned, give up them- . 
felves to the Voice of Nature, and reverence 
its Author, they feem, in Ipight of Evidence 

itfclf. 
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itCcKf to fearch out Reafons for ' doabting, or 
of infuiing Doubts into the Miads of others, in 
order to quiet the Kcmorfes of their Con- 
fcience by the apparent Multitude of Unbe- 
lievers. They will be credulous in the Com- 
merce of civil Life. You would fay, that 
Doubting feems not to be permitted them but 
when they attack the Foundations of Religion. 
Every thing prefents a God to them, whom 
they defire never to fee* 

Eudox. That is as much as to fay, that 
Talents and Benefits make Men ungrateful to- 
ward the moft liberal of Benefaâors. We en- 
joy the Light, and yet will not lift up our^ 
Eyes toward the Luminary which makes it 
(hine upon us. Paflion is afraid to fee all that 
may mortify it. An Idea of a God of Ven- 
geance humbles Pride, prefcribes narrow 
Bounds to Pleafure, and condemns Injuftice 
and Intereft. Paflion being mortified, w;ould. 
deftroy the Source of its Torments i the Heart 
being feduced, revolts againft him who holds 
it between his Hands $ it errs, it draws over 
or endeavours to draw over the Judgment 
into its Errors, in order to withdraw itfelf 
from the importunate Idea of Punifliment. It 
exhaufts itfelf inHypothcfes to make Con fcience 
iilent. Confcience that cannot be brib'd (peaks» 
makes itfelf to be heard, ufes Reproaches, agi* 
tates the Soul, fills it with Difquietudes, with 
falutary Terrors. Can the Infidel, even in this 
fo confiant Remorfe, hinder himfelf from ob- 

fcrving 
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fcrvii^ tbc Voice of God himfelf whom ht is 
afraid of acknowledging, and who calls back 
the Ixigcatc flying bom him^ 

• How Icsig, OLordy wilt thou fu^èrln^ra* 
tttude, in fpigfai of the Cties of CônTcience 
and Reafoo^ to abufe thy Light> and thy Be- 
nefits, in exuleavouring to annihilate thyfeU*} 
Humble tbofc prcfumptuous^ unpeaceable Spi- 
ritSy which rebel againft the fupreaiE Sove*^ 
reign; Fill thchrfues witk fl>aine. Strike ; 
and thofe who do not acknowledge thy bene« 
fkent Hand, fhall feel the wei^t of thy Arm^ 
falling heavy upon their heads. Finding na 
more Refuge in Vanity, in trifling Friends, m 
the Favours of. Fortune, they will turn tbeif 
Eyes toward tiiec, jind wiilfe^k thy Name \ 
Or rather make thofe pleafânt, but lively arnl 
eiFeâual Rays, tofliûncinto the iimietmckii Re- 
ccfles of their Souls, which hate (o often tri* 
un^phed over the Ungodly • And the Unbe* 
lievcr joining at laft his Voice wkh that of all 
wife and ^udldous Men, will glory to ble(sand 
adcxrc with Submifllon the mighty Hand which 
called both the Heavens and the Earth out of 
Nothing : And they JbaU warfii^ befofâ Phte, 
OLûrdK 

* Pfklm larxxii. * Pfalm Ixxxv^ 
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